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ABSTRACT

Following the adoption of new Strategic Plans, Athabasca University has been in the process of
transforming its print-based courses to online content delivery for the past five years. This paper
aims to report on the recent developments and issues on this transition, specifically, the steps and
strategies the Educational Media Development team took to assess existing content and how to
repurpose them for e-learning. Strategies such as how to adapt print production to online learning;
the integration of various components of course websites; and the move towards integrating con-
tent into learning management system such as Moodle. This content development and migration
process is particularly complex in the context that is characterized by self-paced, individual-

ized study, continuous enrolment and an asynchronous mode of distance education delivery

at the undergraduate level.
1. INTRODUCTION

Throughout the last decade—and during the
mid 1990s in particular- there was a shift in
educational policy towards integrating on-
line learning as core educational practices in
Athabasca University, Canada’s Open Univer-
sity. One of the outcomes of that educational
policy shift has been the adoption of new
Strategic University Plans (SUP) that resulted
in an in-depth review process of distance and
e-learning curriculum development practices.
The SUP of 2002 made a significant break
from the past. It projected online deliv-
ery to be core delivery and print-based to be
optional for the University by 2006. This was
a wake up call for the traditional print-based
delivery adherents within the institution since
processes, designs, and production procedures
had to be reoriented toward online produc-
tion and delivery (Bossé¢ & Powell, 2004).
Concurrently, the role of e-learning in the
University’s overall distance education effort
is maturing from isolated pilot projects to an
integral part of course delivery and support
(Bossé¢ & Powell, 2004). Overall, the con-
solidation of e-learning practices has been an
on going effort at all levels of the institution
rather than one sweeping reform. This case
study aims to report on the recent develop-
ment and issues of this transition. Specifically,
the steps and strategies the Educational Media

Development team took to assess existing con-
tent and how to repurpose them for e-learning.

2. EDUCATIONAL MEDIA
DEVELOPMENT FRAMEWORK

Athabasca University’s Educational Media De-
velopment (EMD) department was established
in 1995 as a central unit to manage the design and
development of print-based course delivery and
digital technologies for education and research.
According to the mandate, EMD aims to provide
the university community with the administra-
tive, creative, and technical infrastructure to:
* design and develop high-quality course
material
« enhance delivery of courses and services
to students

The department plays a key role in the imple-
mentation of course design and development,
copyright, and other relevant policies and stan-
dards, and provides central coordination of the
course development process. EMD is com-
posed of editors, visual designers, instructional
designers, copyright officers, and digital media
technologists (typesetters), and has existed in
its present form for almost five years. The in-
structional designers are a more recent addition
to the group, and it is largely their explora-
tions and findings that have influenced the con-
solidation of e-learning in distance education
within the department (Bossé & Powell, 2004).



Course team-based approach is the cornerstone
Course team-based approach is the corner-
stone of the workflow process. In a nutshell,
the role of the editor is ‘to ensure the course
materials are correct, coherent, internally
consistent and that they conform to the
University’s editorial standards; the role of the
visual designer is to ensure illustrations, charts,
graphics or other visual designs are reproduced
correctly, are internally consistent and conform
with the University standards; the instructional
designers consult on instructional strategies
andassistwithselection, designand productionof
courses while incorporating instructional design
principles’ (Course Authors Guide, 2002, p.7-8).
The EMD staff liaises continuously with
respectiveAcademic Centres, the Library, Course
Materials Production Unit, Computing Services,
Learning Services, and the Office of the Registrar.

3. BACKGROUND ON CONTENT AND
CURRICULUM DEVELOPMENT

The introduction of the E-Learning Plan, which
flows from the SUP (2002-2006), renewed the
effort by the instructional designers to share
and gain consensus on best practices from their
experiences with online course projects in dif-
ferent academic centres. Authorization of more
online delivery would mean greater volume of
online production and support. It also had sig-
nificant implications about which the editors
and copyright officers were very much aware of.
Previously, if there were copyright, content, or
budget issues which prohibited placing material
online, those material could be delivered in print.
From then on, new solutions needed to be
found in order to deliver all these mate-
rial online. Consequently, consolidating
current processes, practices and standards
was seen as essential to adapt to the shift.
Athabasca University has been employing
a seven-phase course development model
over the past 25 years (Course Coordina-
tor’s Guide, 2003). This process ensures that
course development is consistent across the
University and is aligned with operational
plans. The seven phases are explained below:

Phase 1: General Program Planning

This concerns with the long-range educational
planning that determines the criteria by which
new or existing programs are developed,
revised, or cancelled.

Pre-phase 2: Short Proposal

A short proposal for a new program is
circulated among the Academic Centres. It
allows for a full discussion of options to
cross-list courses and modularizes others for
adaptation to different disciplines, thereby
helping to avoid duplication of effort before
significant investment is made in program
development.

Phase 2:Individual Program Planning

This is the phase to determine courses,
levels, and course relationships within programs
identifiedin Phase 1. Thisplanningisbased onthe
approved proposals developed according to
guidelines set by the University’s Academic
Council, Governing Council, and Advanced
Education.

Pre-phase 3: Preliminary Course Proposal

At this stage, a preliminary course
proposal is  circulated to  provide
opportunities for cross-listing, modularization,
joint use of curricula and avoid duplication.

Phase 3: Individual Course Plan

In Phase 3, course planning takes place
leading to a detailed development process
for the specified course, the Phase 3 Re-
port. The Report includes details such as the
componentsofthecourse,deliverymode(s), cost,
and the resources required to develop the course.

Phase 4: Course Materials Preparation
Here, course material are prepared in

accordance with the course
specifications described in the Phase 3 Report.



Phase 5: Delivery and Tutoring

Delivery and tutoring of the course are
undertaken according to the delivery speci-
fications described in the Phase 3 Report.

Phase 6: Course Evaluation

The focus of Phase 6 is on evaluation of the
teaching effectiveness of the course. It involves
collection of data from a variety of sources.

Phase 7: Course Revision

Each course is assessed annually according
to the following criteria: the relevance of the
material; the currency of the texts and other
purchased materials; the rigor of the course
content; the accuracy of the materials; the
currency of tests and assignments; and the
transferability to other universities. A revision
is conducted on the basis of the assessment.

Thus  far, this course development
model has worked well in a print-based course
delivery mode with the assumption that
once the print materials have been produced,
it leaves little room for changes until the
next revision cycle. It is a one-way,
waterfall approach to course production with
a very tightly integrated structure where
workflow follows from one unit to another.
For the online environment, however, this
model cannot be replicated. Online course
development requires a much more agile, it-
erative and adaptive cycle that works with the
medium.

4. REPURPOSING CONTENT FROM
PRINT TO E-LEARNING

In 2003, the University received a $1.5 million
CDN, fast-tracked, one-time grant from the
Alberta Learning Access Fund to develop and
implement an E-learning Accelerator project.
The outcome of this project was to redevelop
150 high enrollment courses for online delivery
to be completed by fall 2005. The project char-
ter stated that the University was not charged
to create new courses or to build a Learning
Management System (LMS) from scratch.

The courses were selected by registration vol-
ume and the idea was that a maximum num-
ber of students would benefit from this project.
Courses across disciplines such as Psychology,
Computer Science, English, Business and Com-
merce were included and a taxonomy of online
categories was devised to guide the enhance-
ment of these courses. Our first challenge in
creating e-learning courses was to define what
“online learning” means to our institution. By
identifying taxonomy, we aimed to define what
this project was trying to achieve and what
levels of online learning we were engaging
the students. The taxonomy that defined vari-
ous level of online learning is listed in Table 1:

Names Contents

Functional Provide practical/peripheral informa-
tion such as syllabus, e-mails, tutor
informational

Distributional Provide relevant course material
such as text, video, audio, e-journals

Interactional Provide learner interactions such as
simulations, games, quizzes.

Communal-

Provide pear-to-pear or pear-to-tutor
communication via discussion
forum, chat rooms, VOIP in a self-
paced learning environtment with
flexible start dates.

Individualized study

Communal-Group
study

Provide pear-to-pear or pear-to-tutor
communication via discussion
forum, chat rooms, VOIP in a self-
paced learning environtment with
flexible start dates.

Table 1: Taxonomy of Online Learning

With funding from this E-Learning Accelerator
project, incremental stages have been developed
to migrate all 150 print-based courses online.
To initiate the process, a basic course template
has been designed and established (See Figure 1
below). This template was made available online
for all interested parties as a starting point for
presenting course material online. The course
development team incorporated the functional
and distributional aspect of online learning
from the printed version of the student manu-
al as the first level of online engagement. The
standard information included course descrip-
tion, course materials, course objectives, study
schedule, student evaluation, grading criteria,
etc. The team’s visual designer also attempted



to standardize the look and feel of all Athabasca
University courses while providing enough
room for personalization within each course. For
example, course coordinators/professors worked
with instructional designers to add interactive
quizzes, links to downloadable reading files,
e-journals and websites as well as more com-
plex learning objects. These websites are
open-access with password protected areas

for online discussion forums and any
copyrighted  material  that are  only
available for registered students.

ANTHROPOLOGY

Primate
Behaviour

\_ J

In terms of developing e-learning
material, our focus was on the transition of print
material to online enhancements. For the focus
of the E-learning Accelerator project, the course
teams did not design courses from scratch. The
aim was to integrate online components to
existing print course materials rather than
replacing them. It served as an interim solution
before the University could decide on an LMS
as an institutional wide platform for e-learning.

5. INTEGRATING CONTENT INTO
LEARNING MANAGEMENT SYSTEM

Moodle is Athabasca University’s online
Learning Management System (LMS) of
choice. A LMS, by definition according to
Paulsen (2002), is “a broad term that is used
for a wide range of systems that organize and
provide access to online learning services
for students, teachers, and administrators.
These services usually include access control,
provision of learning content, communica-
tion tools, and organizations of user groups.”
Prior to the selection and implementation of
Moodle in 2005, the University operated largely
onaprint-based formatand deployedthreeonline
learning platforms. As the University was mov-
ing to online course delivery mode, there was a

need for a more centralized, flexible system to
support the ongoing development of electronic
interactive content. As a result, Moodle has

emerged as the single, University-wide LMS.
There are many advantages of selecting Moo-
dle over other LMSs. For instance, Moodle has

been developed as an Open Source software
project; hence, it is available free of charge
with no licensing cost attached. Worldwide,
there are over 1,150 organizations in 81
countries registered as Moodle users. It has a
growing community of practitioners and an
active online discussion forum where
developers and educators actively contribute to
the creative usage and added functionality of
Moodle. In addition, Moodle is built on a user
friendly template with “social construction-
ist pedagogy”(Moodle website, 2007). It also
allows for the integration of a wide variety of
learning objects and interactivities such as blogs,
wikis,discussionforums,quizzes,andchatrooms
whichare easily configured to suitourself-paced,
asynchronous study mode at the University.
As part of the strategic plan to implement
Moodle, the project has been broken down
into two phases. For Phase 1, the aim was to:

* Determine system architecture and then
install Moodle

* Test and pilot system using test courses

* Develop templates, workflow and guide-
lines

» Convert pilot course content and pilot-
templates

* Integrate Moodle within existing Univer-
sity systems

* Develop user support and training

* Develop research and development envi-
ronment

* Train staff in their respective centres

For Phase 2:

sImplement Moodle across all academic
centres in a group(department) by group
process

During Phase 1, eight undergraduate courses
were made available on March 21, 2006, with
registration for May 1 and June 1 start date
as test courses. The undergraduate courses
chosen for the pilot phase were high enroll-
ment courses with online components and



interested professors and tutors. These cours-
es are across disciplines including Account-
ing, Criminal Justice, Computer Science,
English, Health Studies, Women’s Studies,
and Management Science. A maximum of
20 students were allocated for each course.
At the time of this writing, all graduate
courses have Moodle course websites and the
University is aiming for October 1, 2007 as
the start date for undergraduate courses made
available across several Academic Centres.

6. CHALLENGES AND OPPORTUNITIES

Definition of online courses

Our first and foremost challenge lay in
defining online learning. What exactly
constitutes e-learning? What does an online
course looks like? Although we have identified
the taxonomy as mentioned above, the
University as a whole still needs to further
definewhichlevelofonlinelearningexperienceto
provide the students. There has been a lack of
user feedback in this regard. At present, more
pilot studies and evaluations need to be done. In
addition, the changing nature ofe-learning means
the staff are constantly updating the definitions
and re-evaluating the decision making process
on online course development within EMD.

Managing change and expectations

Staff and faculty across the University were
accustomed to print-based course delivery
with a rigid production process. The course
development workflow has traditionally been
a very tightly integrated, linear process with
the emphasis on production rather than a
collaborative and iterative cycles of course
design. Furthermore, the roles of the team
members within EMD were often unclear and
some are overlapping and changing as we moved
from print to online delivery. For example, the
role of the Instructional Designer is shifting - the
new role is many folds and that includes project
management, needs analysis, course design and
development, liaising with various stakeholders,
conducting evaluation and quality control, etc.
Globally, “the role of instructional designer has
risen as a result of the increasing presence of

web-based instruction.” (Pan, Deets, Phillips, &
Cornell, 2003). As a result, over the last five
years, the number of instructional designers
has increased from one to seven within EMD.
The increase in number of instructional design-
ers has resulted in a shift in mentality towards
online learning. Instructional designers are per-
ceived as change agents to bring in new ideas,
perspectives and skill sets to the course team
at large. As the University moves along toward
adopting e-learning as the core practices, staff
also need to deal with the change in roles
and responsibilities within the course team.

Change in course design

¢ to be driven only by technology forces.
Currently, very little research has been
conducted  regarding this mode of
learning and the effective u se of LMS for it.
Opportunities are available for further research
studiesinthisarea. Thereisasmallnumberofpilot
projects under development to further
investigate what kinds of instructional models
work best for courses that do not have a semes-
ter-based structure, with students joining in and
leaving the course atany given time. Specifically,
Moodle is designed for paced study, with
semester system like the majority of
the LMS available in the market. At the
level, we think
strategically how to adapt and configure
Moodle to accommodate our niche market.

institutional need to

Large scale deployment/implementation of
courses in LMS

Due to the large scale deployment of courses,
we have learnt to adapt by selecting a rapid im-
plementation template for migrating content to
Moodle. One of the practices is to use Moodle
as an entry point but not extent past putting the
functional content such as syllabus, course out-
lines, online discussion and course announce-
ments. Course content willbeadded ata later date
when all courses are made available in Moodle.
Currently, the majority of the course websites
have only basic functions available and are used



as supplementary material for the courses
rather a full replacement for print. Large scale
deployment/implementation of courses in LMS
Due to the large scale deployment of courses,
we have learnt to adapt by selecting a rapid im-
plementation template for migrating content to
Moodle. One of the practices is to use Moodle
as an entry point but not extent past putting the
functional content such as syllabus, course out-
lines, online discussion and course announce-
ments. Course content will be added at a later
date when all courses are made available in
Moodle. Currently, the majority of the course
websites have only basic functions available
and are used as supplementary material for
the courses rather a full replacement for print.

7. CONCLUSION

To conclude, the world of higher education,
particularly in distance learning institutions is
changing. There are changes in instructional
design, learning technology, curriculum
production models and management of person-
nel. The development of course design mustkeep
abreastofsuchchanges,inordertocontinuetopro-
vide quality instructional and learning material.
At Athabasca University, we need to be mind-
ful of these changes in order to survive the
increasing global competition in the distance
learning market. At an individual level, staff and
faculty also need to acknowledge and manage
this change with cross-functional communica-
tion, open dialog and clear role definitions and
expectations supported by upper management.
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ABSTRACT

Electronic Learning (e-Learning) is not new in today’s education system. The success of e-
Learning application depends not only on the info structure and the Learning Management
System (LMS) but also on the content fulfillment to be uploaded and downloaded. Dependen-
cy on the system and the info structure does not cater to the successful teaching and learning
process without the distributed and accessed information or the module. The lackluster of the
content fulfillment in the smart school project serves as a reminder that a proper and thorough-
ly thought out plan on training and digital content development must not be overlooked. In the
realm of tertiary education, the requirement for online learning is of great relevance in line with
the society needs to have tertiary education due to the constraint of campus capacity. UiTM is
a unique university with 12 branch campuses and over 150,000 students around Malaysia. The
question is actually to gauge on the content development for huge number of users, considering
user-friendliness, efficiency, effectiveness and meet the humanistic aspects at the same time.
Therefore the issues of technology and facility, infrastructure as well as the capability of the
lecturer are in questions requiring fast and continuous solution. This paper intends to share the
experience of developing LMS in UiTM and the challenge in providing effective digital course
content throughout the whole university. The focus of this paper is the successful attainment of
the objectives in the e-Learning development plan that is efficient, effective and cost-friendly.

Keywords: e-Learning, content, LMS

1. INTRODUCTION

The beginning of the Internet in the 80’s brings
forth the advent of electronic learning mode
in the Malaysian society at large. Electronic
learning or e-Learning began when the use of
electronic medium material in the teaching and
learning environment even before the introduc-
tion of the Internet. Of late, e-Learning is char-
acterized as the life long learning mode thus re-
ceiving the accolade and warm reception of the
global community. Society begins to compre-
hend the importance of knowledge and infor-
mation hence the acceptance of the e-Learning
concept as the contemporary learning model of
the future. E-Learning at its fundamental value
is defined in a myriad of perspectives. However,
it can be categorized as learning through the use
ofelectronic materials, computer based learning,
online learning, virtual learning and many oth-
ers. Basically, e-Learning is the contemporary

learning style that wuses the electronic
medium comprehensively including the imple-
mentation of a learning management system.

2.i-LEARN PORTAL

UiTM started its first phase e-Learning devel-
opment project in the early 1990’s with the
complete involvement of Mesiniaga. This was
followed by the second phase, utilizing a dif-
ferent vendor, at the branch campuses through-
out the country. It was then succeeded by the
third phase with the cooperation of lecturers
responsible assuming the role of the subject
matter expert, graphic and instructional de-
signer, programmer, animator typist and the
likes. The first and third phase incurred an
enormous cost, thousands of Ringgit, with
only a few courses successfully developed.
Raja Maznah Raja Hussain (2005) discov-
ered that the e-Learning development at the



institution of higher learning in Malaysia still
depended on the ICT professional experts
and not the academia hence the technocentric
characteristic rather than pedagogic or
andragogic. But this did not influence the
LMS development in UiTM which focused
on the academia functioning or serving as
contributors and content developers with the
andragogic mindset. Then the fourth phase
witnessed the UiTM shift to the Open Source
application by developing its own LMS with the
assisstance of a vendor who trained the
in-house experts with a farmore reductionin cost.
This has solved the main obstacle in each LMS
development that is the finance limitation (Raja
Maznah Raja Hussain; 2005). The reduction
in cost provided more advantages by giving
more exposure to the academia in terms of
comprehensive teaching technology
application and enjoy the return in the form
of high academic professionalism. These
fulfill the criteria of excellent and effective
e-Learning application. Since the middle of
2005 until March 2006, about 80% of the
total 4000 university lecturers have been
online by providing more than 600 learning
materials from the total courses offered. This
achivementissomethingtobeproudofbecausethe
development was made possible by using
the in-house experts namely the academician
themselves who truly embrace the education
concept as well as the teaching and learning
methodology. This feat became the answer to
the ever-increasing technocentric concern on
the development of learning materials. The
university LMS was developed on an acceptable
budget but nevertheless able to include almost
all courses comprehensively with the aid of the
academicians in their maximum capacity/in-
volvement without any burden. The adoption of
Open Source with the suitable interface is inline
with the university’s image and requirement,
myriad of contents (buffet approach) from as
simple as these formats i.e. .doc, .ppt and .xsl
or .pdf to the flash format (.swf) and execut-
able format (.exe), static, dynamic or interactive
approach depending on the level of require-
ment have bring tremendous recognition and
success among the university community. At the
same time it was designed with the systematic
and comprehensive instruction principles thus

fulfilling the e-Learning requirements (Smith;
2005) as well as that of Macromedia, the World
Summit of Information Society and Open
Source. From the perspective of the system
application, this LMS is connected directly
to the Student Registration System (iSIS),
Timetabling System (ICRESS), Student Portal
(i-Student) and the Staff Portal (i-Staff) of the
University. This further enhanced the existing
quality of the LMS providing great usability and
integration without isolation. Among the future
development are the campus wireless network
facility (a project by the Ministry of Higher
Learning and the UiTM Staff Cooperative),
continuous training regarding campus wide
learning technology all over the nation, upgrad-
ing the server capacity at each faculty and branch
campuses as well as other strategic plans towards
continous improvement of the current system.
Since its inception in December 2005
until mid 2006, the i-Learn Centre in UiTM has
successfully trained almost all academicians
withthe basicskills of phase 1 involving the basic
applicationssuchas Flash, Acrobatand advanced
Microsoft Office functions such as security,
design, animation and the likes Conceptu-
ally, the UiTM LMS was developed with the
involvementofallacademicians playingtheroles
of Subject Matter Expert (SME), Instructional
Designer (ID), tutor and instructor all at the same
time. Therefore the content that was developed
fulfill the syllabus requirement, methods and
objectives of learning where the lecturer, as a
subject matter expert, was actively and closely
involved with the development of the mate-
rial for their own students under the coordina-
tion of i-Learn Centre assissted by some ISO
personnels. In the management context, such
approach made the content development more
affordable, easy, simple, concise and reduce
great possiblity for errors compared to the
combined SME concept with isolated designer
and tutor. The model with its centralized and
integrated functions made the model at par with
the Blackboard requirement in terms of its collab-
oration factor, centralizedintegrated functionand
comprehensive information sharing among a
variety ofexperts. From the user-friendliness per-
spective, the university’s LMS or also known as
i-Learn can be accessed through the intranet and
the internet with the log-in method similar to the



i-Student Portal. Szarina Abdullah (2006)
outlined the factors that impede user-friendli-
ness such as low speed (68%), undownloadable
materials (60%), computer problems (45%),
disrupted connection (32%), unprintable
materials (31%) dan insufficient
information on retrieval (30%) and it is proud
to say that the LMS in UiTM is not affected by
any of the factors mentioned. This is also inline
with the Macromedia selection and the e-Learn-
ing Awards, what more with the buffet approach
which is modularly done has made the LMS rel-
evant to the andragogy aspiration. The intranet
and internet facility has made possible fast and
flexible access all the time. The preparation of
simple teaching material for printable download
is also a user-friendly element besides multi-
media module for visualization and interactive
teaching for computer interaction. i-Learn also
provides other facilities/features such as an an
nouncement area, which is automatically orga
nized, to entice the students on every log-in,
theforum space, chat and e-mail. The structure
of the learningmaterials is also user-friendly
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as it is arranged according to the effective
instructional design principle. UiTMalso consid-
eredninemainprinciples (Mohd Nor Mamatetal;
2006) inthe development ofe-Learning to ensure
the quality and the user-friendliness, which are:

1. ensures availability
. ensures usability
. ensures always online
. ensures that standards are met
. ensures in the simplest form
. ensures less dependency of

supplementary device
7. ensures fulfilling the users
requirement
8. ensures in modular form
(modularity)

9. ensures users satisfaction
Without denying the fact that there were a
lot of obstacles and limitations in the LMS
development (that matured into its second
year, not including the previous development
phase), the aspects of quality and user-friend-
liness have always been the focus and this
has brings forth a commendable achievement.

AN AW

—-EMD D

Figure 1: i-Learn Content Development Structure

3. ELECTRONIC COURSE CONTENT

Internet technologies, valuable for information
intensive services, have become central to the
success of educational institutions (Mazzarol,
Soutar & Seng, 2003; Gomes & Murphy, 2003).
Malaysian universities use Internet technologies
to improve the quality of, and access to educa-
tion. Integrating online learning in the education
process offers flexibility for students (Sweeney
& Ingram, 2001), enabling them to access on-
line content “independent of time, place and cir-
cumstances” (DEST, 2002; p.1). Digital course

content can improve the quality of learning, en-
rich access to education, and improves educa-
tion’s cost efficiency. It fundamentally changes
the delivery of education and training along with
how student learn. Flexibility lets student’s ac-
cess course content at any time, place and pace.
In UiTM, the only difference between digi-
tal course content as compared to the tra-
ditional course content will be the delivery
mode and its knowledge sharing concept.
The digital course content will be uploaded
and set available via i-Learn portal, which is



done by the course creator(s)/instructor and
it should provide a convenient downloadab-
leversion of content. Since UiTM is a unique
university with 12 branch campuses and over
150 000 students connected all around Malay-
sia, managing learning content is critical. A
number of courses will be taught by a number
of different lecturers to a number of different
groups of students. It is imperative that there
exist a means to ensure the standards of con-
tent and delivery is maintained all throughout
the country. The i-Learn portal is the platform
promoting information sharing and resources
among academicians and students, providing
a standard content for the respective courses
for students perusal, extending the discus-
sion beyond the class/office hours and many
more benefits. Enriched communications takes

place in the portal and high traffic access to
the standard electronic course content further
proves the worthiness of developing the portal.
The latest statistics showed that 96% of the
total 5005 course contents are electronically
available in the portal and these digital course
contents are greatly used by the students in their
learning activities. Such offerings of digital
course contents are definitely a pull factor for
a foreseen extensive usage of the portal. The
academicians are all geared up to fully utilize
the facilities provided thus increasing the num-
ber of active users to 98.9% from the total 4200
academicians. This indicator of vigorous ac-
tivities is shared in the students’ usage statistics
where the percentage soared up to 96.6% of the
total 161370 students. Statistics from the portal
also showed that in July 2007, the bandwidth

Table 1: i-Learn portal usage Statistics

Monn | e | Nubgrof
Jan 2007 7681 17806 987088 1911689 50.42 GB
Feb 2007 5254 11423 789031 1583105 85.14 GB
Mar 2007 5934 12769 916300 1804003 106.79 GB
Apr 2007 6272 11788 758121 1491718 82.32 GB
May 2007 3714 5325 223195 452751 33.73 GB
Jun 2007 8866 12671 446248 974478 55.19 GB
Jul 2007 12948 26588 1413946 3425153 90.27 GB

has reached 90.27 GB with 3560.12 KB/visit
for the total visits traffic which among others,
owed to the hectic uploading and downloading
of digital course contents. In overall, the traf-
fic and bandwidth have been very high, indi-
cating great reliance on the portal, for most of
the times except during the semester holidays
which saw a slightly lower traffic and band-
width. Providing good quality and relevant dig-
ital course contents, besides offering other use-
ful and usable features, is central to the success
of the i-Learn portal or other similar portals.

4. CONCLUSION & FUTURE WORK

Today’s e-Learning cannot be alienated from
the requirement of a comprehensive and in-
tegrated Learning Management System
(LMS) towards achieving the 24 (hours) x 7
(days) principle of online learning aspiration.

Generally, the LMS development incurs an as-
tronomical cost compared to the conventional
‘talk and chalk’ learning method. However, the
higher return that LMS offer such as the capac-
ity and capability of insufficient class space,
time and the ever-increasing student popula-
tion in the world of knowledge certainly jus-
tify such investment. Whether we like it or not,
the planning towards the LMS development
should begin any time soon and the selected
models should be shared for the global benefit.
The digital content development model for the
learning system application can be considered
efficient, effective and worthy as well as satis-
fying most standards of the excellent learning
system around the world. To date, the i-Learn
portal can be said to be savoring sweet success
in its infancy level, at the same level where
others have stumbled. However there are more
studies to be conducted in further empowering
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the portal as a world class facility analogous
to the reputation of UiTM as a world class
university. In turn, UiTM can rise to the chal-
lenge and is ever ready to serve the country’s
aspiration of becoming the regions’ educational
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ABSTRACT

Cryptographic algorithms are usually kept secret and the complexity of each algorithm is based on math-

ematical or statistical analysis. However, in modern cryptography, the strength of each cryptographic al-

gorithm should only rely on the secret key(s) used to ensure that there is no trap door embedded in the al-

gorithm. This new trend gives an advantage to cryptanalyst since types of algorithm(s) used are no longer

a secret. Cryptanalysis steps can be easily explained using algorithm animation that can be easily inte-

grated with any e-learning platform. This paper presents an algorithm animation for cryptanalysis of Cae-

sar Cipher using ciphertext only attack and Hill Cipher using Brute force technique. Each of the steps in-

volved in the cryptanalysis is shown using animation technique developed using Macromedia Flash. This

application is suitable for e-learning activities for students interested in the cryptanalysis of block cipher.

1. INTRODUCTION

Cryptanalysis is a branch of Cryptology that
deals with finding weaknesses in cryptographic
algorithm. Cryptanalysts reveal secret data
(plaintext or message) from scramble mes-
sages (ciphertext) without knowledge of keys
or types of algorithms used. In the past, every
elements of the cryptographic algorithms are
kept secret and the complexities of each cryp-
tographic algorithm are usually based on math-
ematical formulation to prove that it is secured
from any simple mathematical manipulation
or statistical analysis. An algorithm anima-
tion combines multimedia tools with other dis-
ciplines to simulate how specific algorithm or
process work. It offers an alternative method
for better understanding of complicated process
with a help of computer software (Animation,
2007). Cryptology (study of cryptography
and cryptanalysis) has evolved from an art in
which it was mastered by several people into
a science where it has significance importance
especially in the digital communication (Henk
et al., 2005). Previously, cryptographers and
cryptanalysts (or hackers) worked in isolation
in order to protect their own safety. Since the
year 2000, both parties have openly developed
and discussed any strengths or weaknesses of
each algorithm as shown in the process of se-
lecting the United States Advanced Encryption

Standard (AES) new encryption standard for en-
crypting sensitive (unclassified) Federal infor-
mation (NIST, 2001). Developing a new block
cipher and tests it using several known crypt-
analysis techniques has become a new trend
(Junod, 2005; Piret, 2005; Dunkelman, 2006).
Twofish developers (Schneier et al., 1999)
cryptanalyzed their own algorithm more than
one thousand man-hours with ten known crypt-
analysis techniques similar to those described
by Standaert (2003) as a proof of its strength.
Even though several cryptanalysis of Caesar
are available on the Internet, this project at-
tempts to intergrate elements of multimedia
(text, sound and animation) in the description
of the cryptanalysis process for better under-
standing (Savarese et al., 2006).This paper
presents cryptanalytic process of ciphertext
from Caesar and Hill Cipher using algorithm
animation to allow better understanding of
how the actual process is performed. Software
visualization approaches are used in order to
understand a complex and time consuming
cryptanalysis process (Price et al., 1992). An
algorithm animation creates an abstraction of
both the ciphertext and the operations of the
cryptanalysis process. It also maps the data
into an image, which then gets animated based
on the operations of the cryptanalysis process.
The rest of the paper is organized as fol-
lows. Section 2 describes the concept of



cryptanalysis. Section 3 discusses the types of
cryptanalysis techniques which can be used on
any cryptographic algorithms. Section 4 outlines
in detailed Caesar and Hill Cipher cryptanaly-
sis animation algorithm. Section 5 concludes
this paper with future work of this research.

2. CONCEPT OF CRYPTANALYSIS

The main objective of cryptanalyst is to find
the cryptographic key used to encrypt and de-
crypt message. An indication of weaknesses
can be in the form of the recovery of crypto-
graphic keys used, recovery of plaintext from
ciphertext or even the key generation procedure
for an undisclosed cipher. Before cryptanalyst
can start performing his or her work, the type of
data available must be identified whether it is a
ciphertext or keys to be used for encryption and
decryption. Even though several cryptographic
algorithms are published and evaluated openly
in journals and conference papers (NIST, 2001),
they represent only the tip of the ice berg since
most algorithms used by the Governments or
military institutions classified properties world
wide. One reason for the possibilities of crypt-
analysis to be performed on any block cipher
is that plaintext (messages), ciphertext and key
combination must be finited to ensure unique
encryption and decryption of messages. Mod-
ern symmetric (similar key for encryption
and decryption) cryptographic algorithms use
key schedule algorithm using master key to
generate different sub-keys for each iterated
rounds.The following section discusses basic
elements of cryptographic algorithm required
before any cryptanalysis can be performed.

2.1 Message

Messages are written using 27 standard al-
phabets (a..z, A..Z) and then translated into
suitable 128 printable ASCII characters.
Later, they get converted into 8- bit binary
numbers before entering encryption process.
Messages are usually grouped into a block
of either 128-bit, 192-bit or 256-bit depend-
ing on the key length used in the algorithm.

2.2 Encryption and decryption elements

Software implementation of modern crypto-
graphic algorithm utilizes basic Boolean alge-
bra operators (OR, Exclusive-OR (XOR), AND
and Modulo arithmetic) for performing their ba-
sic routines. Confusion process (DES, Rijndael,
Twofish) which translates plaintext into inter-
mediate values (hexadecimal) is implemented
using non-linear substitution tables (S-Boxes).
Diffusion is implemented using Maximum Dis-
tance Separable (MDS) matrices or Pseudo-
Hadamard Transform (PHT) as in Twofish.

2.3 Ciphertext

Ciphertext usually consists of a string of
binary sequence, which is a mixture of
scrambled messages, key sequences and ex-
tra information (whitening) added by the
encryption process. A common ciphertext
block length for modern cryptographic al-
gorithms are 128- bit, 192-bit and 256-bit.

2.4 Key Schedule algorithm

Modern  cryptographic  algorithms inte-
grate complex procedure to avoid relat-
ed-key cryptanalysis. This type of crypt-
analysis is  designed specifically to find
any weaknesses in key generation method.
Regardless of any improvements implemented
by cryptographers, cryptanalyst still can per-
form on going analysis on cryptographic algo-
rithm offline using all of the above information.

3. CRYPTANALYSIS TECHNIQUES AD-
OPTED IN THIS PROJECT

The method for performing cryptanalysis can be
classifiedintoseveralareasbasedonthemodeluse:

3.1 Brute Force Method

This method is still the most efficient attack on
any cryptographic algorithms and researchers
are actively trying to find the best solutions to
this problem (Schneier, 1999; Clayton, 2001).
In this cryptanalysis technique, cryptanalyst
will try to recover cryptographic key used in
an algorithm to encipher or decipher message.
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Any successful trial less than the maximum
number of possibilities are considered a suc-
cessful attack on any cryptographic algorithm.
The strength of modern cryptographic algo-
rithms is dependent on the property that the re-
sources for performing analysis on the 128-bit
key are still limited. Rijndael, Twofish, RC6,
MARS and Serpent (AES, 2000) can accept
multiple key sizes such as 128, 192 and 256-
bit key which might take more than 10x1012
years to get the appropriate key. Maximum
number of possible attempts for key recovery
allowed for these algorithms is 2128 times.
Machine design specifically to perform Brute
Force on key space of DES also available in
the literature (Wiener, 1993). With Rijndael,
this Brute Force technique is time consum-
ing and required vast computing power to get
the appropriate result. Most cryptographic
algorithms are designed to ensure it is impos-
sible for cryptanalyst to do reverse engineer-
ing in order to predict the correct key gener-
ated by the algorithm. Keys for encrypting
messages are generated from master key. The
key generation procedure is usually embedded
with confusion and diffusion technique to en-
sure keys are unique and randomly generated.

3.2 Ciphertext only attack

In this technique, cryptanalyst have the ci-
phertext only for finding the appropriate plain-
text or the cryptographic key used. Statisti-
cal analysis of the ciphertext can be helpful.

4. CRYPTANALYSIS OF CAESAR AND
HILL CIPHER

4.1 Cryptanalysis of Caesar Cipher using
ciphertext only attack

For Caesar cipher, cipher text is generated by
shifting the alphabet according to an agreed
value (key) and Mathematic modulo operator
is used to ensure the total number of possible
ciphertext is 26. For example, if the key is
equal to 3, every alphabet in the plaintext will
be shifted 3 positions to generate the appro-
priate ciphertext. Snap shots of cryptanalysis
process for finding plaintext from Caesar ci-
phertext are shown from figure 1 until figure 4.

Figure 1 shows ciphertext “HTSKNIJSYNFQ”
that is used in the cryptanalysis of Caesar Ci-
pher using ciphertext only attack. Each possible
letters are then rearranged according to the next
alphabet as shown in Figure 2. “H” is followed
by “I”, “J”, “K” and other consecutive alpha-
bets. This will represent all the possible com-
binations of plaintext for this ciphertext using
Brute Force method. Toward the end of this
process, a familiar English word will appear
as shown in Figure 3 where the word CONFI-
DENTIAL appear at line 5 of the screen. Re-
sult from the cryptanalysis process is shown
in Figure 4. Once the meaning of the cipher-
text is known to the cryptanalyst, he or she
can find the key used for decrypting the mes-
sage. As for this example, the key used is 3.

édagd® gigaam

What is the plaintext
behind
HTSKNIJSYNFQ?

Figure 1: Finding plaintext from ciphertext

POZEIrXumwI
@PN<XSESC
PN<XZE<CH®
wWaLvOoZIr A
cCHnwnO0TOZ
QUPO0ZIrxwm
RO TVOZIr A w
PN<XZE<cCH®
MmO NEP N <
CCH0WROTOZ
ZZIrXum IO
<«XE<ccHnal

Figure 2 :All possible combination of
plaintext
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wWaovo02z2Ir X

Figure 3: Meaningful word from the
ciphertext

Plaintext behind the
ciphertext
HTSKNIJSYNFQ

CONFIDENTIAL

Figure 4: Result from cryptanalysis process

4.2 Cryptanalysis of Hill Cipher using Brute
Force attack

Hill Cipher use matrix as the foundation for
converting message and the key to create the ci-
phertext. The process of cryptanalysis for Hill
Cipher ciphertext is shown in Figure 5. The ci-
phertext WUZWFVVNARDZ is then separated
into a block of size 2 as shown in Figure 6. With
the assumption that the block size is two for this
ciphertext, the key must be of two by two ma-
trix. Suitable key for encryption and decryption
process must meet two conditions where it must
be invertible modulo 26 and a square matrix.
Invertible matrix can be easily tested by finding
the Greatest Common Divisor (GCD) between
the value of matrix determinant and 26. If the
GCD value is 1, the matrix is a possible candi-
date for the encryption key as shown in Figure
8. The next process is to try this matrix with
the ciphertext until a meaningful English word
appears from the ciphertext. Figure 8 shows a
successful outcome from the cryptanalysis pro-
cess which revealing the message COFIDEN-
TIAL from the ciphertext WUZWFVVNRDZ.

CRYPTANALYSIS

How to decrypt
WUZWFVVNARDZ

Figure 5: Cryptanalysis of Hill Cipher

T et et e =

Let's decrypt 2 blocks of letters at
a time:

wWu ZW FV VN AR DZ

Because 2 blocks are decrypted at
a time, so a 2x2 key matrix is used.

Figure 6: Ciphertext divided into block size
of 2

The key matrix must meet the
following conditions:

1. Invertible modulo 26

2. If the block size to decrypt is
n, then the matrix should be
of size m x .

Figure 7: Finding Suitable Key

Calculate the determinant to s
invertible modulo 26 or not.

1 [ 7
Z2{F)=13(5) '__ -E

= invertible to modulo 26 if and only
i the Greatest Commaon Divisor is 1. If otherwise,
the matrix cannot be used for decryption.

Figure 8: Finding Suitable key for Hill
Cipher
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T

) B el b P

e ———
Wu Zw

FV VN AR DZ

Figure 9: Meaningful message from the
ciphertext

5. CONCLUSION

Algorithm animation has been accepted in re-
search communities as a key element to un-
derstand complicated algorithms better. It has
been widely used to explain the steps involved
in algorithm via multimedia application. Even
though this project only looks at the cryptanaly-
sis of two simple block cipher, the process in-
volved in designing the algorithm animation
can be extended to modern cryptographic algo-
rithms such as Rijndael and Twofish. Cryptanal-
ysis animation developed using Macromedia
Flash can be easily integrated to any e-learning
platform for making learning basic cryptanaly-
sis process of cryptographic algorithm fun.
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ABSTRACT

In the Information and Communication Technology (ICT) age, we use computers for a variety
of reasons e.g to write reports, manage database, solve mathematical problems and to serve
the internet for educational, personal or commercial purposes. Most of the time we will use
application softwares to do a given task. There are softwares such as Visual Basic (VB) that
can be used to create graphical user interface application programs to solve problems that are
of interest to us. This work, which is still at its early stage of implementation, will demon-
strate the use of VB by creating a simple application program known as ChemVB. Basic con-
cepts in chemistry such as conversion of units and calculation of molecular weight of a com-
pound will be demonstrated. This work can be expanded to include other topics in chemistry.

1. INTRODUCTION

We are living in the Information and Commu-
nication Technology(ICT) era and computers
are used in many different fields by different
groups of people. Some of us use computers
to serve the internet, write reports, manage
database while others especially in the scien-
tific community use computers to do model-
ing, simulation, calculate molecular proper-
ties or solve complex problems. If you are
a programmer, you can develop your own ap-
plication softwares; otherwise we just buy a
certain software that suits our require-
ment to do or solve a given task.
There are also softwares that we can use to de-
velop our own applications that suit our needs.
One such application is the Microsoft Visual
Basic for Applications or VBA for short. VBA
is an object-oriented programming language
that can be used to create graphical user inter-
face (GUI). A GUI is a graphical (rather than
purely textual) user interface to a computer. El-
ements of a GUI include such things as: win-
dows, pull-down menus, buttons, scroll bars,
iconic images, wizards,the mouse and probably
many things that have not been invented yet.
An  application  known as  Chem-
VB has been developed using VBA.

The ChemVB  has three  programs

a) Conversion of units
b) Molecular weight calculator
c¢) Periodic Table

The purpose of developing this application is to
use VBA as a tool to assist students in learning
basic concepts in chemistry. This work will
demonstrate how to use ChemVB. Step by step
instructions on how to run the application are
given in the next section. Other concepts or
topics in chemistry can also be developed. The
author used (McKeown, 1999) as a reference for
VBA programming and specific applications of
VBA in chemistry can be found in (Sime, 2005).
Incorporating VBA into Excel is described in
(Billo, 2001). It is up to one’s creativity to ex-
plore all the available features of VBA. With
routine use and practice, one can design and cre-
ate an application that is of professional quality.

The ChemVB

The ChemVB application was developed using
MS Visual Basic 6.0. Basically three steps are
involved when a programmer wants to develop
an application.
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a) Creating the user interface (the form
and its embedded controls)

b) Setting the properties of the controls
(caption, name, size, color and other
properties)

¢) Writing the code (attaching theVisual
Basic code to the controls)

Details for creating GUI will not be discussed
here but the instructions on how to use Chem-
VB are as follows:

Figure 1: The ChemVB main window

Instructions to Open ChemVB
1. Open ChemVB.exe
2. A window similar to Figure 1 is dis
played. It shows the three different
programs available in ChemVB.
3. Select any of the three programs.

Program 1: Conversion of Units

This program converts the following
quantities.
Quantity From To
Temperature 'C Kand'F
Pressure bar atm and Pa
Volume m’ cm and L
Energy J cal and
atm
Instructions

1. Select The Conversion Program button.

2. Fill the first column with values of the

respective quantities. All four must quan

tities must be filled with values. The

example in Figure 2 shows a value of 1

for each quantity.

Click the calculate button.

4. The screen will display the converted
values in the next two columns for all
four quantities.

[98)

5. Click the clear button to repeat using dif
ferent values.

6. Click exit to go to the main ChemVB
window.

Program 2: Molecular Weight Calculator

This program demonstrates the calculation of
the molecular weight for a given compound
that consists of up to three elements. This
program will also calculate the percentage by
mass of each element present in the compound.

Instructions

A. Molecular weight for compounds with 3
elements e.g H3PO4

1. Click the Molecular Weight Calculator
button in the ChemVB main window.

2. Click the down arrow of combo box for
the first element. Choose H

3. Click the down arrow of combo box for
the second element. Choose P

4. Click the down arrow of combo box for
the third element. Choose O (Figure 3).

5. In the next column, insert the number of
atoms for that element, 3 for H, 1 for P
and 4 for O.

6. Click the Calculate MW button. It will
display 157.92 as the molar mass for
H3PO4 and also the percentage by mass
for each element. The formula for the
compound is also displayed.

7. Click the clear button to repeat the calcu
lation for a different compound.

Figure 2: The Conversion Program



B. Molecular weight for compounds with

two elements (e.g CO2)

. Choose C for the first element and

insert 1 for number of element for C

. Choose O for the second element and

insert 2 for number of element for O

. Since there are only 2 elements (C and

0), for the third element select X. This
is a dummy atom that has mass of 0. So
that its total mass regardless of
number of atoms is 0. You must also
insert a number for number of the third
element.

. Click the Calculate MW button. It will

display 44.01 as the molar mass for
CO2. (Figure 4)

. Click the clear button to repeat the

calculation for a different compound.

. You can also view the instruction by

clicking the Read Instruction button.

. Click the exit button to go to the main

ChemVB window

Program 3: Periodic Table

This program allows the user to choose an ele-
ment in the Periodic table and obtain a descrip-
tion of the element.

Instructions

1.

2.

W

Choose the Periodic Table window in
the ChemVB main window. (Figure 5)
Choose an element by clicking on the
icon of that element. For example click
Na. A description of the element Na is
shown the empty box at the bootom
right of the window.

. Repeat by choosing other elements
. Click the exit button to go back to the

main ChemVB window.

CONCLUSIONS

Simple concepts involving conversion of
units, calculations of molar mass and the Pe-
riodic Table using VBA have been demon-
strated. The programs are quite easy to use
and the instructions quite simple and straight
forward. These programs can be modified to
make it more attractive and other topics can
be included to cover other areas of chemistry.
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ABSTRACT

i-Learn serves as UiTM’s Learning Management System (LMS) portal; launched by the i-Learn Center (i-
LeC) in its aim to provide strategic adaptation of e-learning at the university. The portal includes, as one of its

contents, the Course Information module useful as a guideline for lecturers as well as students to understand

the structure and content of the courses or subjects being offered. This study aims at analyzing the character-

istic effectiveness of the i-Learn portal particularly the Course Information Module focusing on aspects of

accessibility, content and user interface parameters. The analysis was based on the results of questionnaires,

taking UiTM’s lecturers as the respondents. We measured whether the course information tool is useful in
terms of speed and ease of use based on the Technology Acceptance Model (TAM). Finally, we present a
brief discussion concerning the obtained results as well as future plans for utilizing the findings of this study.

1. INTRODUCTION

The i-Learn portal has been operating since
December 30th 2005 in UiTM’s quest to in-
corporate e-learning as an extended learning
environment that supports, complements and
enriches face-to-face classroom teaching and
learning. The portal supports the online de-
livery of course information, content, assess-
ment and discussion as well as useful resources
of reference for lecturers and students alike.
The Course Information tool is one of the
key features available on the i-Learn por-
tal. This tool is useful for communicating the
course plans and expectations to the students.
It also contains the course outline and syl-
labus of a particular course or subject.This is
useful for establishing an early point of con-
tact and connection between the students and
the lecturer, assisting in setting the initial tone
and expectation for the course and helping-
students assess their readiness for the course.
Grunert (1997) promotes a learning-centered
approach in providing a course syllabus; which
should include the purpose of the course, course
description, course and unit objectives, resourc-
es, course calendar, course requirements, evalu-
ation, grading procedures, content information,
learning tools as well as how to study and use the-
course syllabus. Altman and Cashin (1992) pro

vides a more extensive suggestion on the main
topics which should be included in the course
syllabus, including attendance, class participa-
tion and academic honesty. They highlighted
the belief that more experienced instructors
usually include more material in their syllabus.
The Course Information in the i-Learn portal
has incorporated most of the items highlight-
ed by Grunert and Altman et al. In particular,
the course information provided by the por-
tal consist of course description, credit unit,
contact hour, code subject, subject name, as-
sessment procedure, course objectives, pre-
ferred textbook and the references.Since its
inception, there has yet to be any analysis on
the effectiveness of the Course Information
tool on the i-Learn portal. Thus, it is interest-
ing to explore the viabilities of improving its
features. We therefore embark on a study to
measure the effectiveness of the Course Infor-
mation tool specifically in terms of its content,
accessibility and user-interface parameters.

2. EVALUATING EFFECTIVENESS

For the past several decades, studies have linked
the success of a particular system with user at-
titudes; which is the relationship between a
person and an object (Woelfel, 1995). The user
attitude towards the Course Information tool on



the i-Learn portal can thus be used as a measure-
ment for its effectiveness. Dillon and Morris
(1996) defines user acceptance as the willing-
ness within a user group to deploy information
technology for the tasks it is designed to sup-
port. The Technology Acceptance Model (TAM)
associates the users’ perception of usefulness
and ease-of use with their decision to use a
particular novel software package (Davis, 1989).
In this model, Perceived Usefulness is defined as
“the degree to which a person believes that us-
ing a system would enhance his or her job per-
formance”; reflecting the notion that effort is a
finite resource that a person will allocate to vari-
ous activities. Perceived Ease of Use is defined as
“the degree to which a person believes that using
a particular system would be free from effort”.
A review of scholarly research on information
system (IS) acceptance and usage suggests that
TAM has emerged as one of the most influen-
tial models in this stream of research. For this
particular study, the external variables have
been divided into three characteristics which
are content, accessibility and user interface. All
these variables provide a better understanding
of what will influence Perceived Usefulness
and Perceived Ease- of Use whereby their ex-
istence guide the action required influencing
a greater use of the Course Information tool.
Figure 1 illustrates the relationship of Per-
ceived Usefulness and Perceived Ease of Use
within the Technology Acceptance Model.

Perceived
Usefulress

Behavioral
Intertion to Use

Adual Sysem
Use

P erceived Ease of
Use

Figure 1: The Technology Acceptance
Model (TAM) Source: Davis et al (1989)

2.1 Content

A survey on the literature highlighted that us-
ers focus more on the quality and content of
a website than navigational or design issues
(Morkes & Nielsen, 1997; Shum, 1996; Spool
et al, 1997). In essence, good content is the

key to an effective website, including an e-
learning portal. We take into account the per-
ceived ease-of-use and perceived usefulness in
the measurement of effective content. Nielsen
(1997) suggests the limitation of using full-
page graphics and using easy-to-understand as
some of the tips in creating effective website
content taking into consideration the differ-
ence of user attitudes when reading online con-
tent as opposed to content in document forms.

2.2 Accessibility

Accessibility refers to the measurement of the
degree to which a system is usable by as many
people as possible. It can also be viewed as the
ability to access the functionality of an infor-
mation system (Bolichini & Yu, 2004). W3C
published a specific set of guidelines for web
design in order to ensure that web content
is accessible for people of all abilities or dis-
abilities. In other words, all users should have
equal access to information and functionality.
Web accessibility encompasses the visual, mo-
tor/mobility, auditory, seizures and cognitive/
intellectual aspects of disability among web
users. Hence, web content should be prop-
erly designed to cater to each of these aspects.

2.3 User Interface

Aesthetic and navigational factors complement
accessibility in garnering the overall success of
a product or system (Green and Jordan, 2001;
De Angeli et al, 2006). We include the use of
onscreen visual objects including menus, lan-
guage, options, screen layout, commands as
well as the relationship between the objects
to encompass the user interface parameter in
our analysis. The user interface design of the
i-Learn portal should be evaluated in terms of
its capability to engage users in fulfilling in-
teraction, and generating affective responses
in order to fulfill both the Perceived Useful-
ness and Perceived Ease of Use of the TAM.

3. METHODOLOGY

The purpose of this preliminary study was
twofold. First, it serves as a quantitative mea-
surement of the effectiveness of the Course
Information tool on the i-Learn portal spe-
cifically in terms of its content, accessibility
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and user interface parameters. Second, it pro-
vides the basis for the exploration of viabil-
ity to improve and enhance the i-Learn portal.

Subjects of the study were 150 lectur-
ers of the university randomly selected from
24 faculties and subjects were required to in-
teract with the i-Learn portal over a 2-month
period. The questionnaire was designed to con-
tain four sections; Section A is concerned with
the overall structure of the Course Information
Module, Section B consists of questions con-
cerning the Content, Section C concerns the
Accessibility variable and finally Section D
concerns the User Interface variable questions.

4. RESULTS AND FINDINGS

4.1 Course Information

Respondents were asked to
swer questions concerning the over-
all Course Information tool in Section A.

an-

4.1.1 The Importance of Course Information
in Teaching

Figure 2 illustrates the results for the sub-
jects” perception on the importance of the
Course Information tool in the i-Learn portal.

4 A

Pepeat

Figure 2: The Importance of Course
Information for Teaching

4.1.2 The Course Information Module Pro-
vides Enough Information

Figure 3 shows the overall percentage of
respondents’ perception on whether the
Course Information module provides enough
information about a particular course.

- J

Figure 3: The Course Information Module
Provides Enough Information

4.1.3 The Course Information Module is
Useful

Figure 4 shows the overall percentage of

respondents’ perception on whether the
Course Information module is useful.
4 )

- i J
Figure 4: The Course Information Module
is Useful

4.2 Content

Respondents were asked to answer questions
concerning the Content variable in Section B.

4.2.1The i-Learn Courselnformation Contents
Build Motivation to Access the i-Learn Portal

Figure 5 shows the respondents’ per-
ception on the Course Information con-
tents” perceived usefulness in building
motivation to access the i-learn portal.
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Figure 5: The i-Learn Course Information

Contents Build Motivation to Access the
i-Learn Portal

4.2.2 The i-Learn Course Information
Contents Help Develop the Ability to Plan
Work

Figure 6 shows the respondents’ percep-
tion on the Course Information contents’
perceived usefulness in building help-
ing them develop the ability to plan work.

A

\ - i _ _ J

Figure 6:  The i-Learn Course Information
Contents Help Develop the Ability to Plan
Work

4.2.3 The i-Learn Course Information
Contents is Relevant

Figure 7 shows the respondents’ perception on
therelevanceofthe Course Informationcontents.

\ - 3 dpts et

The i-Learn Course Information
Content is Relevant

4.3 Accessibility

Figure 7:

Respondentswereaskedtoanswerquestionscon-
cerning the Accessibility variable in Section C.

4.3.1 I Frequently Access the Course
Information Module

Figure 8 illustrates the respondents’ answers
concerning the frequency they access the Course
Information Module on the i-Learn portal.

- \

- _ J
Figure 8: I Frequently Access the Course
Information Module

4.3.2 There Was No Difficulty When Access-
ing the i-Learn Course Information Module

Figure 9 illustrates the respondents’ percep-
tion on the difficulty experiences while ac-
cessing the Course Information module.

24



25

. J

Figure 9: There Was No Difficulty When

Accessing the i-Learn Course
Information Module

4.4 User Interface

Respondents were asked toanswer questions con-
cerning the User Interface variable in Section D.

4.4.1 The i-Learn Course Information is
Presented Clearly

Figure 10 shows the perception of the

respondents on the presentation clar-

ity of the Course Information module.
/~ ~

- J
Figure 10: The i-Learn Course Information
is Presented Clearly

4.4.2 The Background Color and Font Type is
Appropriate

Figure 11 shows the respondents’ view on
the aesthetic value of the Course Information
module.

S - . Y,
Figure 11:  The Background Color
and Font Type is Appropriate

5. CONCLUSION AND FUTURE WORK

The Learning Management System (LMS) por-
tal initiated and launched by UiTM incorporates
e-learning as an extended learning environment
that supports, complements and enriches face-
to-face classroom teaching and learning envi-
ronment far from alienating the academicians.
To fully serve the purpose of communicating
the course plan, the expectations, and being ear-
ly point of contact and connection between the
students and the learners, it is impera-
tive that the portal be evaluated on the
very essence that it was intended to serve.
From the study, most of the respondents found
the course information sufficient and useful,
the content helpful and relevant, less compli-
cation in the accessibility parameter, and the
interface appealing and appropriate. These
findings are merely indicators that UiTM’s
LMS is on the right track not proclaiming it
as foolproof or complete. In the future, more
studies can be carried out to look into the ar-
eas for further refinement and improvisation.
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ABSTRACT

Effective training ensures that lecturers use the tools and test equipment, documentation, and spare parts
efficiently to provide the required system operational reliability, through the proper installation, operation
and maintenance of the prime mission equipment (IALA/AISM, 2001). i-Learn Center (i-LeC) was estab-
lished on the 30th of December 2005 and operated under the Academic Affairs Division (HEA). The cen-
ter is responsible for handling adaptation of e-learning in UiTM and providing two parts of training for
UiTM lecturers across faculties and campuses throughout the country. The first part is i-Learn Portal Sys-
tem Training that deals with hands-on training of the system. The second part is e-Note Training that fo-
cuses on the optimization in using Microsoft Office (MS Word, MS Power Point and MS Excel) and Mac-
romedia Flash MX in teaching environments. Questionnaires to gauge the effectiveness of the training
were distributed to the lecturers in training and the data analyzed. Thus in this study, we present the find-
ings and the results obtained reflecting the response of the lecturers about the effectiveness of i-Learn Portal
System Training and e-Note Training. Finally, we also discuss on the direction of the findings in this study.

1. INTRODUCTION

The continued need for individual and organi-
zational development can be traced to numer-
ous demands, including maintaining superiority
in the market place, enhancing employee skills
and knowledge, and increasing productivity.
Training is one of the most pervasive methods
for enhancing the productivity of individuals
and communicating organizational goals to
new personnel. Given the importance and po-
tential impact of training on organizations and
the costs associated with the development and
implementation of training, it is important that
both researchers and practitioners have a bet-
ter understanding of the relationship between
design and evaluation features and the effec-
tiveness of training and development efforts.
i-Learn is the name for UiTM Learning Man-
agement System (LMS) which is managed by
the staff at the centre. Some of the tasks involve
managing the system which includes entertain-
ing queries via helpdesk, ensuring the system’s
stability, adding new users, integrating the sys-
tem with other system in UiTM, and remov-
ing or adding remaining courses. The portal is
accessible via internet where lecturers could

access the system to create content and on-
line collaboration with students. Students
can also access the system from anywhere
to download content and collaborate online.
i-Learn Content Development is a platform
which supports, enriches and upgrades the
teaching and learning process. i-Learn centre is
currently developing high quality courseware
for students’ use to optimize the acquisition
of knowledge. At the moment, the uploaded
courseware is still in its first phase of develop-
ment. The information below shows the phases
of courseware development that have been care-
fully planned in order to achieve its objectives.
i-Learn Portal System Training is hands-on
training about the system itself. The objectives
of the training are to manage and upgrade ex-
isting course contents, to identify and develop
high quality course content, to promote and en-
courage preparation of course content among
lecturers and use by the students, and to en-
sure the technology and information sharing
culture among lecturers and students through
promotion and training. i-Learn Portal System
Training also includes hands-on in course han-
dling, question bank, question paper, scheduler,



forum moderation, assignment, e-mail and
report. Course handling functions can be
classified into the following sub-functions
namely - define course outline, define course
assessment, modify course attributes, announce
course, announce course assessment and etc.
Question bank functions can be classified into
— new question creation, modify existing ques-
tion attributes, remove question and search
question in the question bank. Question paper
functions can be classified into — new ques-
tion paper creation, modify existing ques-
tion paper attributes, remove question paper,
search question in the question bank and assign
marks for each question in the question paper.
Scheduler functions can be classified into — new
event creation, modify event attributes, remove
event, new task creation and modify task at-
tributes. Forum moderation functions can be
classified into — post topics, post replies, ap-
prove / reject topics and approve / reject replies.
Assignment functions canbeclassified into—new
assignment creation modify existing assignment
attributes and remove assignment. Email func-
tions can be classified into — send mail to individ-
ual or all users, read incoming mails, reply mail
and delete mail. Reports functions can be clas-
sified into — course reports and learner reports.

2. EVALUATING EFFECTIVENESS

Over the past 30 years, there have been six cu-
mulative reviews of the training and develop-
ment literature (Campbell, 1971; Gold-stein,
1980; Latham, 1988; Salas & Cannon-Bow-
ers, 2001; Tannenbaum & Yukl, 1992; Wex-
ley, 1984). On the basis of these and other
pertinent literature, we identified several de-
sign and evaluation features that are related to
the effectiveness of training and development
programs. However, the scope of the present
article is limited to those features over which
trainers and researchers have a reasonable de-
gree of control. Specifically, we focus on (a)
training management and (b) course contents.
The choice of evaluation criteria (i.e., the de-
pendent measure used to operationally the ef-
fectiveness of training) is a primary decision
that must be made when evaluating the effec-
tiveness of training. Although newer approach-
es to, and models of, training evaluation have

been proposed (e.g., Day, Arthur, & Gettman,
2001; Kraiger, Ford, & Salas, 1993), Kirkpat-
rick’s (1959, 1976, 1996) four-level model of
training evaluation and criteria contin—ues
to be the most popular (Salas & Canon-Bow-
ers, 2001; Van Buren & Erskine, 2002).
Reaction criteria, which are operationalized
by using self-report measures, represent train-
ees’ affective and attitudinal responses to the
training program. However, there is very little
reason to believe that how trainees feel about
or whether they like a training pro—gram tells
researchers much, if anything, about (a) how
much they learned from the program (learn-
ing criteria), (b) changes in their job-related
behaviors or performance (behavioral crite-
ria), or (c) the utility of the program to the or-
ganization (results criteria). This is supported
by the lack of relationship between reaction
criteria and the other three criteria (e.g., Al-
liger & Janak, 1989; Alliger, Tannenbaum,
Bennett, Traver, & Shotland, 1997; Arthur,
Tubre, Paul, & Edens, 2003; Colquitt, LePine,
& Noe, 2000; Kaplan & Pascoe, 1977; Noe &
Schmitt, 1986).

3. METHODOLOGY

The purpose of this preliminary study was
threefold. First, it serves as a quantitative
measurement of the effectiveness of i-Learn
portal training towards lecturers in UiTM.
Second, it identifies the necessity of giving
continuous i-Learn portal training to lectur-
ers. Third, it provides the basis for the explo-
ration of viability to improve and enhance
the quality of the i-Learn portal training.
Subjects of the study were 400 lecturers of the
university randomly selected from 24 faculties
and subjects were required to attend the i-Learn
portal training. The questionnaire was designed
to contain two sections; Section A is concerned
with the overall satisfaction of training man-
agement; Section B consists of questions con-
cerning the effectiveness of training contents.

4. RESULTS AND FINDINGS

4.1 Training Management

Respondents were asked to answer ques-
tions concerning the overall satisfac-
tion of training management in Section A.
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4.1.1 Satisfaction on overall training
program quality

Figure 1 illustratestheresults forthe subjects’per-
ception on the quality level of training program.
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Figure 1: Satisfaction on overall training
program quality

4.1.2 Duration of training is satisfactory

Figure 2 shows the overall percentage of respon-
dents’ perception on the duration of training.
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4.1.4 The Training Is Very Important For
Learning E-Learning

Figure 4 shows the overall percent-
age of respondents’ perception on the im-
portance of training in learning process.
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Figure 2: Duration of training is satisfactory

4.1.3 Continuous training is required

Figure 3 shows the overall percentage of
respondents’ perception on whether the
training should be provided by i-Learn.

Figure 4: The Training Is Very Important For
Learning E-Learning

4.1.5 Satisfaction on Training Program Pro-
motion quality

Figure 5 shows the respondents’ perception on
the training promotion.
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Figure 5: Satisfaction on Training Program
Promotion quality
4.1.6 The Quality Level of Training Commit-
tee at Satisfactory Level

Figure 6 shows the respondents’ perception
on the quality level of training committee.
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Figure 6: The Quality Level of Training Com-
mittee at Satisfactory Level

4.2 Training Contents

Respondents were asked to answer questions
concerning the Training Contents variable in
Section B.

4.2.1 The Trainee Can Implement LMS When
Training is Provided

Figure 7 shows the respondents’ perception on
the implementation of LMS.
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Figure 7: The Trainee Can Implement LMS
When Training is Provided

4.2.2 The Trainee Can Implement e-Note
When Training is Provided.

Figure 8 illustrates the respondents’ answers
concerning on the implementation of e-note.
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Figure 8: The Trainee Can Implement
e-Note When Training is Provided.

4.2.3 The LMS Competency Level before At-
tending Training at Satisfactory Level

Figure 9 illustrates the respondents’ perception

on the level of usability LMS before attending
training.
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Figure 9: The LMS Competency before At-
tending Training at Satisfactory Level

4.2.4 The LMS Competency Level After At-
tending Training At Satisfactory Level

Figure 10 shows the perception of the respon-
dents on the level of usability LMS after attend-
ing training.
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Figure 10: The LMS Competency Level After
Attending Training At Satisfactory Level

4.2.5 The e-Note Competency Level Before
Attending Training At Satisfactory Level

Figure 11 shows the perception of the respon-
dents on the level of usability e-Note before at-
tending training.
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Figure 11: The e-Note Competency Level Be-
fore Attending Training At Satisfactory Level

4.2.6 The e-Note Competency Level After At-
tending Training At Satisfactory Level

Figure 12 shows the perception of the respon-

dents on the level of usability e-Note after at-
tending training.
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Figure 12: The e-Note Competency Level Af-
ter Attending Training At Satisfactory Level



5. CONCLUSION AND FUTURE WORK

Continuous need for development that enhanc-
es employee skills, knowledge and increase
productivity may come in the form of training.
Training undoubtedly is one of the most perva-
sive methods for enhancing the productivity of
individuals and therefore needs to be evaluated
on its effectiveness. The evaluation indicated
that respondents reacted positively on the pro-
gram, its duration, and the training conducted.
They also found that the hands-on training re-
garding the LMS and e-note were beneficial and
worthwhile. However future study can look into
the other two levels namely, the transfer learn-
ing, and results as outlined in the Kirkpatrick’s
four-level model of training evaluation to ensure
the full effectiveness of the training program.
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ABSTRACT

Development of Internet based distance education facilities and e-Learning objects development is com-

mensurate with the capacity building and modernization process of Bangladesh University of Engineer-

ing and Technology (BUET) and congruent with the long term objective of the institution regarding fa-

cilitation of continuing education satisfying the temporal and spatial constraints. To fulfill the objectives,
BUET has established satellite based School On the Internet (SOI) project and become active partner
in the global e-Learning object development program through CodeWitz project. In this paper we pres-

ent, (i) the technology used to deliver the real time lectures through SOI, (ii) the content and quality as-

sessment of the delivered lecture by the participants and its overall impact in the human resource develop-

ment in BUET, (iii) the development of e-Learning objects for different programming languages, and (iv)

the quality evaluation of the developed objects and interest from other stakeholders of the CodeWitz project

1. INTRODUCTION

Today, Internet is a tool that empowers society
to school the illiterate, bring job training to the
unskilled, open universe of wondrous images
and knowledge all the students and enrich the
understanding of the lifelong learners (Saiful
2003). Internet based education is a form of dis-
tance education in which the course contents are
delivered and the interaction are provided by
the technologies and methodologies of the Inter-
net. It may occur in places where there is none,
extends resources where there are few, expends
the learning day and opens the learning place. It
is possible to connect people, communities and
resources to support learning (Aggrawal 2000).
The real revolution now taking place is not
the hardware and of technology, but the in-
tellectual technology of information, com-
munication and augmentation of human
intelligence.One of the toughest parts of In-
ternet based education is creating effective
contents/objects. Content that suits the learn-
ing style of users and relevant learning scenar-
ios improve the success rate of an e-Learning
initiative significantly. Content development
plays a key role in e-Learning (Mitra 2000).

Designing of contents/objects with good inter-
activity is essential for an effective teaching
and learning system. Development of such in-
teractive objects is not an easy task for instruc-
tors who lack technical knowledge. It requires a
collaborative work among experts from various
fields (Cornford, 2000).In this paper we try to
address issues mainly related to Internet based
education; like, content delivery mechanism via
satellite based Internet infrastructure, the quality
of delivered content through SOI network and
the creation of quality e-Learning objects spe-
cially for programming languages in CodeWitz
project that will ultimately enhance the learning
capability of the students and teachers alike.

2. SATELLITE BASED INTERNET: SOI
ASIA

Satellites are playing a key role in national or
global infrastructures. Satellite-based Internet
systems could play an important role in dis-
tance learning (DL). A satellite earth station can
be installed anywhere on the ground as long it
can receive satellite signal. Thus satellite based
Internet can provide Internet environment in
a less expensive way for the universities lo-
cated where Internet environments are insuffi-
ciently developed. The broadcast capabilities of
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satellite networks make them inherently multi-
cast-enabled and as a result satellites have been,
and continue to be, used for DL implementations.
Using the multicast capability of satellites, SOI
Asia project was launched Internet based DL in
2001 (Mikawa 2003), to contribute to higher
education in Asian region by utilizing satellite
based internet Infrastructure. SOI Asia used the
Asian Internet Inter-connection Initiative (AI3)
project network infrastructure using C-band sat-
ellite communication which gives a total 9 Mbps
unidirectional receive only bandwidth to Asian
regions. SOI Asia project utilizes satellite based
Internet environments in a less expensive, easy
to deploy and more feasible way for universities
located in Asian regions and development of
the necessary technology for IT human resource
development in Asia while using the environ-
ments and try to establish a new distance edu-
cational methodology for universities in Ja-
pan as well as educational institutions abroad
through field experiments.Depending on the
activities SOI Asia designed 1) lecturer site,
2) gateway site and 3) student site. The over-
view of SOI environment is shown in Fig.l.

9 Mbps UDL ‘g |\mmanm =
" Sharing Real-time Classes | e Soses
Course cnm-m misroring
by Mulieast
> Galaway Site @ Kelo Univ.
\

High aquality Ditigal Video
Cammunication
B\‘TS 4 35Mbps }

Using exisling connectivily
bkl sl Lecturer Sites

K @ various placy

Figure 1: Overview of SOI Asia environment

The lecturer site can be built anywhere as long
as it has sufficient bandwidth to carry lecture
video and audio in good quality to the gateway
site. There are 4 types of lecturer site applica-
tion configurations according to the network
bandwidth: 1) site over 100 Mbps connec-
tion to the gateway site, 2) sites over 1 Mbps
connection to the gateway site, 3) sites with
over 128 kbps connection to the gateway
site, and 4) gateway site is the lecturer site.
Mirror servers are located at the student sites
for the students to the archived lectures, so
that they don’t have to connect to remote/over-
seas original server. From students’ site, the
lecturers gets the feedback by video, audio,

character based communication, phone or fax.
Each site chooses the way in which they would
send the feedback from the student’s site con-
sidering the most suitable mode in light of their
existing terrestrial Internet infrastructure.At
present, the gateway site is at KEIO Univer-
sity, Shonan Fujisawa Campus (SFC), Japan
that has 1 Gbps connection to the Japanese
network backbone and also has AI3 project’s
C-band satellite that can deliver Ethernet pack-
ets in 9 Mbps using UDLR (Uni Directional
Link Routing, RFC 3077) technology. By using
this environment the gateway is able to deliver
good quality of video and audio to student site.

2.1 SOI Asia Project: IICT, BUET
Perspective

Internet relay chat (IRC). Institute of Informa-
tion and Communication Technology (IICT)
of Bangladesh University of Engineering and
Technology (BUE) aim to contribute to the
Asian countries by sharing BUET professors’
research results and also to enhance their own
expertise by participating other university
professors’ cutting edge technology lecture,
through e-Learning system of School On the
Internet Asia project (SOI Asia). SOI Asia was
launched in 2001 by WIDE Project (Tomo-
mitsu 2001) and KEIO University. As of June
2007, the project has 25 partner universities
and research institutes in 12 countries in Asia,
and has deployed receive-only satellite earth
stations at each partner site to share the distri-
bution of live lectures from various part of the
world as well as archived lectures. BUET has
joined the SOI Asia in October 2004 and IICT
is the SOI Asia BUET focal point.Since join-
ing SOI Asia in October 2004, BUET has par-
ticipated in the live lecture and shared various
lecture contents provided by SOI Asia, such
as Information Technology, Disaster Manage-
ment and so on. From the beginning, BUET
SOI Asia environment basically is a student
site. For the first time (2007) BUET professors’
also contribute to this project by delivering
course contents, especially in field of renew-
able energy. Since the Internet connection from
Bangladesh to the SOI Asia gateway, KEIO
University (SFC), is not broad enough for real-
time video and audio transmission. Therefore,
for lecture broadcasting, BUET combines



1) archived contents broadcasting, and
2) real-time question and answer session by
using dedicated 192 kbps for 30 to 40 minutes
per lecture and become a lecturer site in a lim-
ited manner.

2.2 SOI Asia Project Content Delivery and
Evaluation

To assess the quality of the delivered content
and appropriateness of the offered courses (June
2006- May 2007) to the partner institutions SOI
Asia provided a ‘SOI Asia Lecture monitoring

Sheet’. In BUET site, we conducted a survey
using this questionnaire sheet among the par
ticipants and results are summarized in Table 1.
From the table we found that except the courses
on advanced topics on marine sciences, all other
offered courses evoked high interest among the
faculty members of different departments and as
well as postgraduate students.Still, the partici-
pants of the courses felt inconvenience during
the question answer session, because this session
did not have the facility of video and communi-
cation between the lecturer and students mostly
by audio and character based facility through

Table 1
SI Target No. of Level of l':low was Usi of Reason for non-
. . ict the main archire participation
no. | Course title audience [ Participant) lecture f T lecture
. . . . N ine Sci
1. |Advance topics for marine science Nil 0 0 0 0 D(;;?:.‘?: BE?E?I?
. . Vi
2. |Tsunami phenomena and disaster Faculty member 10 Easy inetgr/este d Quite often N/A
Advance topics for marine tech. & . No marine Science

3. |logistics Nil 0 0 0 0 Depart. in BUJET
4. |Earthquakes and their disaster reduction | Faculty member 12 Easy Interested | Sometime N/A

5 A(#vancc Internet tcchnology -1 Postgraduate 25 Appro— Interested | Quite often N/A

- |Wireless network and mobile systems priate
Vel .

6. |Object oriented software development | Postgraduate 25 Easy intzeste d Sometime N/A

7. |Metropolitan wireless mesh networks | Postgraduate 18 Difficult | Interested | Not at all N/A

8. S;Z:g:my care and long term recovery Faculty member 11 Easy Interested | Quite often N/A

3. E-LEARNING OBJECTS AND CODE- objects. Contents/objects that suit the learning

WITZ PROJECT

E-learning, including both purely Internet web-
based training and hybrid, or blended learning
that combines web-based and traditional ap-
proaches is growing faster than any other sector
of post-secondary and professional education.
Students like accessibility of virtual class-
rooms. Employers love savings they can take to
the bank. Many training companies have certain
apprehension, however, worried about potential
cannibalization of existing business. This is a
legitimate concern. Nevertheless experience
shows that fears of cannibalization do not mate-
rialize when e-Learning is taken as opportunities
to both expands the reach and convert learning
into truly year-round experience. This makes
e-Learning a valuable part of class offering for
increasing number of training companies and
educational institutions (Kerry 2004, Pulichino
2003). One of the toughest parts of e-Learn-
ing is the development of effective contents or

style of users and relevant learning scenarios
improve the success rate of an e-Learning
initiative significantly. It is important for con-
tents/objects to adhere to the objectives of the
program and be powerful enough to engage the
user. As e-Learning has become more widely
used, the use of online content for learning has
risen. However, much online content typically
delivers low level outcomes and thereby pro-
duces a mismatch between outcomes derived in
the face to face setting to those derived online.
Development of e-Learning objects that
matches intended outcomes and delivers the
requisite cognitive load requires careful plan-
ning and structured development. IICT, BUET
in September 2004 enter an agreement with
Asia-Link programme of EU named Code-
Witz project comprising 4 universities span-
ning from Asia and Europe. These universities
are BUET, Shahjalal University of Science
and Technology (SUST) of Bangladesh, Tem-
pere University of Technology, Finland and
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University of Applied Sciences, Berlin, Germany.

The code

s ~
public class MethodOverload
{

public static void main (String arg[ 1)
{

int resultl= multiply(?,8):
System.out.println(*Multiplication result:"+resulti):
double result?=multiply(7.5,8.5);

System.out.println(*Multiplication result:"+result2):

int result3= multiply{(?,8,10);
System.out.println{"Multiplication result:"+result3);
return xty ;

CURRENT
mltiply (int x,int y) EXECUTION
}

public static double multiply {double x,double y)

public static I
{

return x*y ;

}
public static int multiply (int x.int y,int 2)

return xtyhz @

Explanation

The value of result3 (560) is printed on
the output console.

- -

Close Help

Qutput Window

<+ Command Prompt

) Memory MEMORY
' 1 BLOCKS f )
'
GO HEXT
=
resultl 56
result2| 63.75 .~
result3 560
7
7
8 ]
\ Y,

Figure 2: A typical e-Learning developed object (concept of method overloading in Java)

3.1 Features of e-Learning Objects

A learning object can be almost anything. Any
stand alone piece of information capable of
teaching something can be a learning object.
It can be a chapter in a book, a video, an im-
age, a wiring diagram, as interactive applica-
tion, a simulation and so on. As well being of
a flexible type, a learning object can be any
size. A learning object should be a self-con-
tained, reusable, smaller unit of learning that
can be aggregated with other learning objects
to produce more substantial units of learning.
They are generally tagged with meta-data to
allow them to be easily retrieved by a search.
Each learning object should be developed
such that it is self-contained so that it can
be used without depending on other learn-
ing objects. These learning objects can be
reused by the other courses that need to con-
vey the same concept rather than requiring
development of their own description. This
can save both the time and the expense.
The availability of computational power and
network infrastructure that greatly facilitate
distribution and sharing of learning objects

coupled with their flexibility and re-usability
creates a compelling economic rationale for
e-Learning objects. In order to make such a
system distributed and interoperable, we need
to ensure that there is a common language that
different systems understand and communi-
cate. Extensible Markup Language, or XML,
developed by the World Wide Web Consortium
seems like the obvious solution for its two main
reasons. First, it is structured so it is capable
of representing an object hierarchy. Second, it
is in plain text and easily machine-readable.
Thus, it provides a means of distributing con-
tent to other systems no matter where they are
located and no matter what program they are
running. Thus, a piece of learning material,
no matter where it is located, may be seam-
lessly integrated into an online course, pro-
vided the XML tags are employed consistently.

3.2 e-Learning Objects of CodeWitz
Project

BUET as a partner university of CodeWitz
project, we have developed more than 100 e-
Learning objects in the area of C/C++, Java and



embedded system programming. In addition,
we also developed some learning objects on
data structure, algorithm and operating system
as well. We have selected the most complex
and critical topics for e-Learning object devel-
opment. Fig.2 shows the snapshot of a devel-
oped e-Learning object in Java programming
language for method overloading. The devel-
oped e-Learning objects are interactive and in
some cases we incorporated animation for clear
understanding. To ensure the quality, these ob-
jects are evaluated by a group of expert and
with a brain storming environment. After ac-
commodating the observations, the objects are
uploaded to CodeWitz material bank (CMB).
The uploaded objects in the CMB from each
partner university are evaluated by other part-
ner universities and system keeps the record of
all comments, commendations and suggestions.
In the bi-annual meeting of CodeWitz project
observations on different e-Learning objects
are discussed in detail and fix the date to ad-
dress the shortcomings of the uploaded objects.

4. DISTANCE/E-LEARNING ENVIRON-
MENT AT BUET

Development of e-Learning/distance e-Learning
facilities is consistent with the capacity building
and modernization process of BUET and tuned
with the long term objective of the university
and also towards the fulfillment global trend in
advanced education. Considering all these fac-
tors, in October 2004, BUET established the
satellite based school on Internet (SOI) with the
active cooperation of SOI Asia Project of Japan
which is a totally advanced distance e-Learning
facility. From its inception, lot of short courses
and lectures on special topics were attended by
the faculty members of different departments/in-
stitutes and postgraduate students. By attending
these specialized courses they were immense-
ly benefited. This year (2007) BUET faculty
members also participated as a resource person
of SOI Asia and as a result BUET become a
member of the lecturer site. To run the daily ac-
tivities of the BUET SOI site, human resource
development is also important and SOI Asia
There is no alternative of quality contents/
objects to make the web-based e-Learn-
ing more interesting. Without quality con-
tents the objectives of e-Learning will not

be materialized. Keeping this in mind, IICT,
BUET joined the CodeWitz project in Sep-
tember 2004 which is aided by the Asia-Link
programme of EU. Through this project we
have developed e-Learning objects in differ-
ent courses of information and communica-
tion technology and particular emphasis was
given on programming languages. By utiliz-
ing these objects the undergraduate students
and teachers of BUET will be highly benefited
in terms of learning time and comprehension.
Thus, working with these two projects BUET
is establishing a pedagogical base for the ef-
fective and diverse use of Internet learning.

5. CONCLUSIONS

Internet is changing the very structure of society.
The question is no longer if the Internet can not
be used to transform learning in new and pow-
erful ways, nor is the question should we invest
the time, the energy and the money necessary to
fulfill its promise in defining and shaping new
learning opportunity. Our ability to use the In-
ternet to reshape education and learning requires
actions that also interrelated and interconnected.
In this paper, we have discussed the two impor-
tant avenues and their implementation i.e., sat-
ellite based Internet distance education and e-
Learning object development for Internet based
learning. Still, there are many other related is-
sues to be addressed to reap the full potential of
Internet and to make it available for all. Thus,
through the successful implementation of the
above mentioned projects IICT, BUET is gain-
ing experience and will be able develop sustain-
able e-Learning model for Bangladesh in future.
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E-CONTENT DEVELOPMENT: INDIAN INITIATIVES
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ABSTRACT

Ever since the buzz letter ‘e’ got tagged to the word ‘learning’, the world of education has witnessed a
plethora of ICT initiatives with varying degrees of success. Thanks to the far-sighted approach that India
followed in the field of Information Technology, world’s best information technologists are available in
the country and state-of-the-art facilities in terms of technologies and infrastructure, comparable with the
most advanced countries are available to Indian teachers and students. E-content development is a major
task before the teachers and content developers and the need for the same is more pronounced in India to
provide quality education to 8.8 million students in 348 universities and 17,695 colleges across the country.
In this regard, the Indian subcontinent has witnessed a considerable number of efforts to create e-content
as well as to build the capacity of the teaching community for content creation. The most important ones
are the efforts of the Consortium for Educational Communication of the University Grants Commission
through the 17 Educational Multimedia Research Centres and the National Programme on Technology En-
abled Learning through the Indian Institutes of Technology. This paper attempts to provide an account of
these initiatives against the backdrop of India’s fast expanding IT infrastructure and the current e-readiness.

1. INTRODUCTION

The developments in Information and Commu-
nication Technology (ICT) that have been tak-
ing place during the last two decades have led
to a metamorphosis of processes and practices
in almost all spheres of human endeavour. New
Information and Communication Technologies
have revolutionized the nature and pace of hu-
man interaction across the world which is in-
creasingly assuming the contours of a ‘global
village’. ICTs can empower individuals and
communities to interact and access knowl-
edge locally and globally, thus empower them
to learn, build capacity, drive and integrate
development activities and adapt over time.
ICT plays three fundamental roles: first, as
an infrastructure for accessing information
and sharing knowledge at any time from any-
where and at low cost; second, as a disruptive
and transformative technology that is reshap-
ing all types of processes and sectors of mod-
ern and traditional economies; and third, as
an infrastructure for connecting people and
enabling stakeholders to communicate and or-
ganise as well as access timely and relevant
information and thus empower them to have
voice, build capacity. learn and act. ‘Informa-
tion society’ and ‘knowledge economy’ are the

visions of what is possible or enabled by ICT.
Other equally relevant terms may be connected
economy and learning society. The challenge has
been and is how to operationalise these visions.
The unprecedented advances in the field of ICT
have impacted the field of education more than
any other field. “Rapid advances in Information
and Communication Technology have created
unprecedented opportunities in the field of edu-
cation and have had a profound effect on the way
teachers teach and how learners learn. Master-
ing ICT skills and utilising ICT towards creating
an improved teaching and learning environment
is of utmost importance to teachers in creat-
ing a new learning culture” (Molly Lee 2005).
With the speed at which technology is changing
the world, it is impossible to imagine education
in the year 2020 not being immersed in tech-
nology. As the new millennium unfolds itself,
most people are by now aware that we are in
the midst of one of the most dramatic techno-
logical revolutions in history that is changing
everything, the way in which we work, com-
municate, transact business, spend our leisure
time and what not. The technological revolu-
tion centres on computer, information, commu-
nication and multimedia technologies, is often
interpreted as the beginnings of a knowledge
or information society, and therefore ascribes
education a central role in every aspect of
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life. This great transformation poses tremen-
dous challenges to educators to rethink their
basic tenets, to deploy the media in creative
and productive ways, and to restructure edu-
cation to respond constructively and progres-
sively to the technological and social changes
that we are now experiencing, as “teachers are
the central forces in tapping the learning op-
portunities created by ICT” (Majumdar 2004).

2. THE REVOLUTIONIZED EDUCATION
SCENE IN INDIA: FROM GURUKULA
TO EGURUKUL

In recent years, the US, Japan and many of the
European nations have become information so-
cieties, described as countries in which infor-
mation workers are more numerous than such
occupational categories as farmers, industrial
workers, or service workers. India as a nation
is still far from becoming an information soci-
ety with 25 percent of workers in service oc-
cupations, 60 percent of them in farming and
15 percent in factories. However, of those in
the service occupations, tens of millions are
information workers. India has more informa-
tion workers than Japan, and about the same
number as the US. Thus, India has an informa-
tion society within this nation of approximately
one billion people. India is making remarkable
progress towards development through the in-
formatization strategy, the process through
which communication technologies are used as
a means of furthering socio-economic develop-
ment. There will be more than one billion per-
sonal computers in use worldwide by the end of
2008 according to a new report *Worldwide PC
adoption forecast 2007 to 2015’ from Forrester
Research. The report added that while it took
27 years for first billion PCs, the next billion is
likely to come within next five years. The emerg-
ing Brazil, Russia, India, and China (BRIC)
market will account for more than 775 million
new PCs by 2015. India’s Internet population is
expected to cross 100 million by 2007-08, up
from 38.5 million in 2005-06. The recent Nass-
com-McKinsey report has predicted that India
can build a $17-billion web-enabled industry by
2008.Some time between 2008 and 2010, an-
nual export revenues from India’s information
technology (IT) sector are predicted to hit $50
billion. The revenue earned worldwide from

e-learning was $6 billion in 2003 which is ex-
pected to rise to $21 billion by 2008. Nasscom
reports that Indian companies would get rev-
enues of $7 million to $9 million by end-2005.
Given India’s strengths in the ICT and software
sectors, an array of innovations and experiments
are underway for utilizing these tools and tech-
nologies to overcome educational challenges.
A high-powered IT Task Force was set up in
1998 to break India’s shackles and make her “a
Global IT Superpower and a front-runner in the
age of Information Revolution”. It formulated
India’s National Informatics Policy. The Task
Force’s first report, IT Action Plan, consisting
of 108 recommendations suggests “revisions
and additions to the existing policy and proce-
dures for removing bottlenecks and achieving
a pre-eminent status for India”. The second re-
port, referred to as a Basic Background Report
on IT Hardware Development, Production and
Export calls for a paradigm shift in the IT hard-
ware industry so that it “can survive the future
shock of fast changing prices, technological
obsolescence and an ever-expanding horizon
of highly innovative industry” in order to make
India the “number one provider of IT products”
in the world. The report IT Action Plan has a
section on operation knowledge, consisting of
29 recommendations. Recognising that IT is a
“frontier area of knowledge and a critical tool
for assimilating, processing and productivis-
ing all other spheres of knowledge”, it calls
for a national campaign for universal computer
literacy. The report talks about strengthening
IT programs in various universities and about
starting SMART schools in each State. A provi-
sion for INR 502 crores has been made for the
National Mission for Education through ICT
under which all institutions of higher learn-
ing would be networked through broadband
connectivity. A substantial proportion of this
money would be used to network institutions
of higher educations and research and for de-
veloping e-content. E-content would be devel-
oped and made available through the Internet,
Cable TV networks and Direct-to-Home (DTH)
systems. The University grants Commission
(UGC) had been given a Plan Budget of 1269
crore in 2006-07, itself a substantial increase
of over 68% over 2005-06 allocations. As one
of the largest higher education systems in the



world with 8.8 million students in 348 univer-
sities and 17,695 colleges across the country,
the Indian higher education system stands well
poised and digitally empowered for phenom-
enal growth in every sphere of its functioning.
The ICT initiatives in the arena of Indian educa-
tion are taking new shapes, thanks to the launch
of Edusat, India’s first thematic satellite dedi-
cated exclusively for education. With the suc-
cessful launch of Edusat on 20th September
2004, the Indian sub-continent earned a unique
position among the countries of the world as
the only nation with an exclusive satellite dedi-
cated for education. Edusat will contribute to
the dream of ‘educating the nation’ through its
different modalities, besides providing 72 tele-
vision channels for satellite based education.
Higher education and school education would
be allocated 28 channels each and the remain-
ing would be for health, culture, women’s de-
velopment etc. Facilitated by Edusat, Gyan
Darshan, the exclusive 24 hour educational
television channel now stands expanded into a
bouquet of channels namely Gyan Darshan — 1
(for education and distance education), Gyan
Darshan —2 (for interactive distance educa-
tion), Gyan Darshan — 3 (Ekalvya - for engi-
neering education) and Gyan Darshan — 4 (Vyas
- for higher education). A whole host of digi-
tal services are also in the offing from Edusat.

3. E-LEARNING AND E-CONTENT
DEVELOPMENT

The digital revolution has brought basic chang-
es in the way of the literate Indians’ thinking,
behaving, communication, working and earning
livelihood. The new ways to create knowledge,
educate people, and disseminate information are
most important products of this revolution. The
term e-Learning covers a wide set of applications
and processes including computer-based learn-
ing, web-based learning, virtual classrooms and
digital collaboration. e-Learning is defined as
the delivery of content through electronic me-
dia, be it Internet, intranet, satellite broadcast,
audio/video tape, interactive TV and CD-ROM.
It has emerged as a powerful supplement to con-
ventional teaching learning systems. It uses the
powerful multimedia and interactivity features
of currently available computing platforms to

deliver learning. The growth of World Wide Web
and Internet, high-capacity networks through
satellite and fibre optics, and high -speed desk-
top computers is making learning available
round the clock around the globe. No wonder,
e-learning is increasingly gaining widespread
acceptance among students and faculty of India.
When implemented correctly, e-learning builds
on the unique, dynamic characteristics of digital
content to foster productive and engaging learn-
ing. When integrated effectively into the curric-
ulum by skilled teachers, digital content enables
students to seek and manipulate digital infor-
mation in collaborative, creative and engaging
ways that make e-learning possible. An essen-
tial condition for effective ICT enabled teaching
and learning is that there must be access to high
quality, culturally relevant content. In the pro-
cess of developing a techno-pedagogy for the
‘new’ learner in the ‘new’environment, learn-
ing ‘new’ things using ‘new’ technologies, the
first issue to be addressed is the development of
content by teachers. The point of paramount im-
portance is the fact that if teachers don’t create
e-content, either no one else can or somebody
else will, of course with all possible shortcom-
ings in terms of subject expertise and pedagogy.
At the same time, the task of developing e-con-
tent or Knowledge Packaging necessitates col-
laborative efforts by technologists and academ-
ics. In this context, the following observation of
Vladimir Kinelev (2005) needs attention, “ICTs
have not eliminated the most pressing of prob-
lems that education systems face. Attempts to
improve education through ICTs suffer from
the absence of sound education paradigms”. It
is here that the teacher with clarity in content
and depth in pedagogy assumes a pivotal role
in creating the right instructional design and in
creating appropriate content in effective man-
ner. Indeed, Knowledge Packaging has always
been there in India since the Gurukula days
in different forms like conversations, lectures,
songs, stories, manuscripts, print, audio and
what not. Now, the need for digital conver-
gence of these forms is imperative to provide
high quality education to greater quantities of
learners (approximately 360 million in the 18-
32 age group) for the reason that the reach and
richness of e-content is quite high. Other salient
features of e-content viz., multi sensory learning
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experience, digital convergence of text, im-
age, audio, video, animation etc. to create the
effects of multimedia, interactivity, relevance,
authenticity, accessibility, reusability, interop-
erability etc. are also equally important points
in favour of the claim to give top priority to
e-content development, among all academic
endeavours. Responding to the need, the Gov-
ernment of India has initiated concerted ef-
forts for electronic content creation through
a variety of agencies and schemes. The most
notable efforts have been led by Consortium
for Educational Communication (CEC), an In-
ter University Centre of the University Grants
Commission (UGC) and National Programme
on Technology Enabled Learning (NPTEL).

4. CONSORTIUM FOR EDUCATIONAL
COMMUNICATION (CEC)

The University Grants Commission,
the apex body of the Indian higher education
system, as early in 1984 took the initiative to
package knowledge in video form and make
it available to teachers and students to supple-
ment face to face teaching and learning. It also
set up institutional mechanism for develop-
ment of video based educational programmes.
The institutional mechanism comprised Edu-
cational Media Research Centres (EMRCs)
and Audio Visual Research Centres (AVRCs),
located in 17 universities in different regions. In
due course, Consortium for Educational Com-
munication (CEC) was established as an Inter
University Centre of the UGC, for coordinat-
ing all the Educational Media Research Centres
(EMRCs) and Audio Visual Research Centres
(AVRCs). As a Coordination Centre, the CEC
has a huge video library of syllabus-based pro-
grammes, enrichment programmes and ques-
tion-answer programmes on a variety of sub-
jects. Every year, it keeps adding a minimum
of 200 programmes and all the programmes are
made available round the clock on Vyas — the
24 hour Higher Education Television Channel.
Keeping in view the developments in ICT, the
Educational Media Research Centres (EM-
RCs) and Audio Visual Research Centres
(AVRCs), located in 17 universities in different
regions were converted into Educational Mul-
timedia Research Centres (EMMRCs) during

the 10th Five Year plan. This is considered a
major futuristic inititaive taken by the UGC
for creating web-based learning resources or
e-content. All the EMMRCs have been pro-
vided with necessary platform and technol-
ogy for e-content development and the CEC
conducts Capacity Development training pro-
grammes for teachers in two modes, one on-
site (at New Delhi) and the other in remote
sites through seamless videoconferencing us-
ing the Edusat network. The UGC provides
funding through several schemes for higher
education teachers for e-content development.
The CEC packages knowledge resources as

- UGC Model Curriculum based educa
tional programmes

- Syllabus based programme pertaining
to subjects, relevant for undergraduate
and postgraduate students

- Short-duration Reusable Learning Ob
jects for the use by teachers for face to
face teaching and learning

The content creation is done in any of the fol-
lowing formats:

- Assembled e-content

- Short Course/ Unit/ Module

Full Courseware

- Short Reusable Learning Objects

The CEC accepts on-line proposals from higher
education teachers for syllabus based or enrich-
ment type e-content development in any of the
above given formats on any subject and pro-
vides funding to them for the same. The content
developers are provided with necessary training
and technical support at the EMMRCs. The fu-
ture plans of the CEC include providing edu-
cational video programmes in streaming format
through UGC-INFONET, UGC’s nation wide
communication network and converting the ex-
isting educational video programmes to digital
format with necessary multimedia inputs to be
provided on Video-on-Demand mode. The CEC
has a Learning Object Repository (LOR) and in
addition has collaborated with Commonwealth
of Learning for mutually sharing its Reusable
Learning Object Repository with that of a Ca-
nadian Learning Object Repository, EduSource.



5. NATIONAL PROGRAMME ON
TECHNOLOGY ENABLED LEARNING
(NPTEL)

The National Programme on Technology En-
hanced Learning (NPTEL), a project funded by
the Ministry of Human Resource Development
(MHRD) was first conceived in 1999 to pave the
way for introducing multimedia and web tech-
nology to enhance learning of basic science and
engineering concepts. Significant infrastructure
has been set up earlier for production of video-
based teaching material by the Indian Institutes
of Technology (IITs) and Technical Teacher
Training Institutes (TTTIs). In the current proj-
ect (Phase I), seven IITs and the Indian Institute
of Science (IISc) have been working together to
develop web and video based material for basic
undergraduate science and engineering courses
in order to enhance the reach and quality of
technical education in the country. Technology
enhanced learning initiative involving IITs and
Indian Institutes of Management (IIMs) was
first proposed by IIT Madras in the year 1999,
immediately following a Workshop on Technol-
ogy Enhanced Learning (WoTEL) conducted in
Chennai in collaboration with Carnegie Mellon
University (CMU), Pittsburgh, USA. The vast
experience of CMU in setting up a success-
ful virtual university in Mexico was useful in
drawing up the initial proposal which envis-
aged four initiatives, namely providing distance
education, developing interactive and electronic
resources for core courses for undergraduates,
conducting joint Ph. D. programmes and set-
ting up a digital library focused on the role of
technology in knowledge accumulation, stor-
ing and disseminating content for education in
three sectors: university, industry and govern-
ment. A formal Memorandum of Understanding
(MoU) between five IITs, four [IMs and CMU
established a Virtual Centre for Technology
Enhanced Learning (VCTEL). It was the first
initiative in which all IITs and IIMs shared a
common vision and proposed to work together
to improve the quality of science, engineer-
ing and management education all across the
country by offering courses through VCTEL.
This proposal was submitted to MHRD in 1999
and revised several times. The Ministry of Hu-
man Resource Development, Government of
India considered a modified proposal favor-
ably and approved funding of INR 20.5 crores
(205 million) of Indian Rupees in Phase I for
three years from June 2003 till June 2006. The

programme by extension has come to an end
in June 2007 with a total output of 225 video
and web based courses in undergraduate sci-
ence and engineering disciplines. In order to
facilitate the distribution of course material,
two modes of operation have been suggested,
namely, digital video lectures of courses and
web based courses. The video programmes
will be made available to the engineering col-
lege students through Ekalvya — the the 24
hour Higher Education Television Channel too.

6. CONCLUSION

Indian education has always attempted to keep
itself ever new. Indian educational researchers
have always been quick to apply, test, modify
and make the best use of technologies that
emerged form time to time. From the launch of
Satellite Institutional Television Experiment by
Vikram Sarabhai in1980s to the fresh aspiration
of Vijay Bhatkar, the architect of Param series of
supercomputers to provide Education-to-Home
(ETH), Indian educationists and technologists
have always had lofty dreams of which many
have come true. “India can become one of the
developed countries in the world by 2020, if we
adopt technology as our tool. For this, the teach-
ing community should enthuse the students by
means of technology” (Abdul Kalam 2004).
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ABSTRACT

Technology in education has advanced significantly and in tandem with these advances and the nations
ICT agenda, nursing education in Malaysia must play its role in application of new technological and
pedagogical advances towards achieving a knowledgeable and skillful workforce. A local study was
conducted on a group of nursing students (n=58) using the traditional approach and the blended ap-
proach in teaching Myocardial Infarction. In the blended approach, an instructional design was used
together with face to face interaction. Results showed significant differences in achievement (mean 15.21
and std dev. 2.06) in the group taught with the blended approach. In general these students (Groupl)
demonstrated positive acceptance of its use as they found this approach different, exciting and inter-
esting. Investigation into educator’s perceptions of the use of instructional technology and a blended
approach in nurse education indicated that educators need proper preparation and support in this en-
deavor. Findings have implications for improving knowledge and use of information technology, for
review of the nursing curriculum and for addressing identified institutional and administrative barriers.

1. INTRODUCTION

Technology in education has advanced sig-
nificantly from overhead projectors as primary
teaching aids in the traditional classrooms to
use of electronic mail, search engines, chat
rooms, internet and software programs. Nurs-
ing Colleges in Malaysia are being challenged
by the Ministry of Health’s vision to provide
healthcare that is equitable, affordable, and
technologically appropriate with emphasis
on quality, innovation, and health promotion
(Ministry of Health Malaysia, 2000) towards
an enhanced quality of life. In order to sup-
port the resulting complex nurse education
programs and increased numbers of nursing
students, there has been heightened interest in
maximizing the efficiency and effectiveness
of teaching and learning. E-learning is seen
by many as an answer to some of these issues.
Simply defined, E-learning is the facilitation
of learning through the use of electronic tech-
nology. According to (Young 2000), E-learn-
ing enables educators and students to process
information that is accurate, unduplicated,
error-free and accessible from remote areas
by multiple persons at the same time. Present
day students are just as bright and capable as
those from prior generations, but they are liv-
ing in a social world which is surrounded by

technologies. What they need is something they
can interact with in a way with which they are
familiar. Interactive media offers learning that
appeals to these learners with the sounds, im-
ages, and words being available at the same
time. The authors felt that in the e-learning
environment, what is presently taught in class-
rooms can made accessible to the students any-
time, anywhere and students can learn at their
own pace. Practical skills and knowledge can
be taught through computer assisted learning
material, virtual learning and teleconferencing

2. LITERATURE REVIEW

Many studies have been done to evaluate and
compare traditional and e-learning courses.
Ryan, Carlton, and Ali (1999) conducted a study
to evaluate traditional and web-based courses.
more in depth, students felt they had more in-
teraction with the course faculty and other
students, and that more communication skills
were required than the web-based course. In
the web-based course the most significant find-
ing in the Ryan et al. study revealed that stu-
dents demonstrated a higher level of analysis
and were able to critically think through better
the application of theory to case studies. The
evaluation results of a web-based and tradition-
al-based course by Willis, Stommel and Sim-
mions (2001) showed that on average, students
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rated both courses the same in terms of learn-
ing, quality of instruction, and their enjoy-
ment. According to Young (2000) computer
skills will soon be prerequisite for informa-
tion-related disciplines and those who possess
computer skills will have an edge over those
without such skills. Related literature revealed
that nurse educators must learn how to use
technology. However, the acceptance of new
teaching styles are not quickly embraced or ad-
opted in nursing (Rankin & Hoaas 2002 Oer-
mann 1997 Halloran1995). Skills are needed
in accessing, managing, and examining infor-
mation (Young, 2000). Nursing education must
be ready as information technology evolves.
Leaders in nursing education must work to en-
sure that faculty and students will be aware, un-
derstand, and apply technology appropriately.
Learning technologies can be used by nursing
students all over the globe to communicate with
and support each other. Amongst those that can
be used in nurse education are: Websites and
intranets, Computer assisted programs, Inter-
active Video Instruction (IAV), Virtual lecture
halls and Virtual reality simulators or Human
patient simulators (HPS) and Games. Other
then that online examinations and assessments
can be done and e- portfolios have been used.
While there are many technologies and many
teaching approaches to use, learning require-
ments and preferences of each learner tend to
be different. Academic organizations must use
a blend of learning approaches to get the right
content in the right format to the right people
at the right time.The term “blended learning”
is appearing with increasing frequency in aca-
demic literature. It has recently been identified
as “the single-greatest unrecognized trend in
higher education today” (Young, 2002). Blend-
ed learning uses both online activities with
traditional classroom teaching and thus offers
the efficiency and flexibility of online delivery
without the complete loss of face- to- face inter-
action. There are many reasons why an instruc-
tor might choose to design a blended learning
environment over a non-blended environment.
Osguthorpe and Graham (2003) identified six
reasons that these individuals might be choose to
design orutilize ablended learning environment:

(1) pedagogical richness,
(2) access to knowledge,
(3) social interaction,

(4) personal agency,

(5) cost effectiveness, and
(6) ease of revision.

3. NURSE EDUCATION IN MALAYSIA

The authors, through their many years of ex-
perience, felt that despite widespread avail-
ability of instructional technology, traditional
classroom lectures are still the mainstay of
nursing college teaching. Even if the comput-
er is used, more often than not a PowerPoint
presentation is used to replace the whiteboard
and overhead transparencies in delivery of
content. The authors strongly felt that e-learn-
ing could make a difference for nursing edu-
cation in Malaysia and produce better student
outcomes. However, in terms of e-readiness,
we need more environmental, technical and
financial (organization and individual) readi-
ness, in order to enable learner readiness.The
authors thus recommended blending learning
approaches be used in nurse education as nurs-
ing students and nursing colleges in Malaysia
are not ready for total e- learning courses yet.

4. THE STUDY

A quasi-experimental design study was used to
compare use of the traditional lecture method
and the blended approach to teach Myocar-
dial Infarction to nursing students pursuing
the Diploma in Nursing course, to investigate
if there was a significant difference in their
achievement. Students and tutors perceptions
were also assessed through interviews. A con-
venience sample of 58 nursing students in
their second year of training in a local nursing
college was selected for this study. The AD-
DIE model was used to design instructional
technology material on Myocardial Infarc-
tion and sequenced according to Gagne’s Nine
events of Instruction (1979). Pre Test was
conducted on the 2 groups whereby the stu-
dents sat for the same MCQ (multiple choice
questions) test. Results are shown in Table 1.



Table 1: Pre test results

Group 1 Group 2
n 29 29
mean 11.03 11.38
Std dev 2.06 1.72
=1.42 df(28) p<0.173

Two days after the pre test, one group that is
Group 2 (n=29) received the traditional lec-
ture on that topic and for Group 1 (n=29) the
blended approach was used to teach the same
topic. The tutor used instructional technol-
ogy and also the face to face approach. Stu-
dent - student and teacher-student interactions
were carried to discuss the topic. After a week,
post tests were conducted for the two groups.
The group exposed to the blended approach
achieved higher post tests scores (Table 2).
Table 2: Pre test results

Group 1 Group 2
n 29 29
mean 15.21 14.21
Std dev 2.04 1.63
=1.57 df(28) p<0.121

The authors then carried out focus group in-
terviews on the students that were exposed to
the blended approach, to assess their percep-
tions on the use of instructional technology and
blended learning in their nursing course. Stu-
dents’ perception of e-learning is an inherently
important criterion by which we can evaluate
program effectiveness. (Biner, P.M, Dean R.S
& Mellinger A.E 1994).0n the whole the nurs-
ing students were more excited and interested
in the instructional technology used and paid
full attention in class. “We were not sleepy
...... and we found it to be very interesting....
something different ....we can understand bet-
ter and have a clearer picture now...for exam-
ple we now know what an angioplasty looks
like”. Students however did not find it conve-
nient to chat with the tutor on line as access and
time were their problem. Only 15 % managed
to look up the web references due to similar
problems. Adding to that the references were
all in English and the English was “too high”
for them. 76% of the students agreed to this.
They would have preferred if the articleswere
extracted by the tutors and given to them as
handouts as it ‘saves time’. They would have
preferred articles in Bahasa Malaysia also. Al-
though students agreed that this approach was

more flexible and interesting, they actually
seem to prefer face-to-face education (95%)
as it made them more secure. This preference
became more evident when learners realized
that undertaking e-learning or blended learn-
ing courses would be more demanding than
traditional methods because learners have to
demonstrate their engagement in the educative
process by taking part in online discussions
with tutors and peers and looking for material
themselves. Individual interviews with the tu-
tors were also conducted to assess their per-
ceptions on the use of instructional technology
and the implementation of blended learning in
nursing education.These interviews revealed
varying perceptions and many perceived barri-
ers. The tutors did agree that e- learning was in
trend now and would be a good way to teach
nursing students as the knowledge was up to
date and there was ‘so much more information
available’ However they did perceive many
barriers to the implementation of e- learning
here . Elsewhere several studies have looked
at this issue, with similar results (Ross 2005),
showing barriers related to attitude, knowledge,
access, cost, and security concerns all being im-
pediments to the use of technology for learning.
In this study, lack of time to plan and prepare
technology infused lessons was identified as
a major obstacle. The tutors stated that tech-
nology integration was new to them and their
workloads and schedules precluded taking time
to design lessons that included technology. Tu-
tors did not have much knowledge and skills in
preparing instructional materials (75%) ...we
mainly use the power point for text and look for
images ...we are not very familiar with on line
discussions and Learner Management Systems
... (more than 70%) The problem with access
was also an obstacle to our local tutors. Even
though 100% of the tutors had a PC or a laptop,
internet access was a problem to some as they
had to share the facilities with others and had
frequent trouble with access.. Technical support
is very critical for success as indicated in Woo
and Kimmick’s (2000) study. Our nursing tutors
are facing similar problems “We waste a lot of
time when technical complications occur ...
there’s no expert in the college. We need to get
help from outside....its very frustrating when
the LCD or internet fails to function or breaks
down” Interestingly, some misconceptions were
revealed during the interview whereby some
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tutors voiced out their concerns about employers
who might prefer nursing students who had com-
pleted traditional education over those whose
nursing programs that had been undertaken on-
line. What they failed to realize that there is no
two way about clinical practice (‘hands on’)
and it will still be the mainstay of nurse educa-
tion practical training. Others voiced out their
belief that some e-learning programs eroded
contact and interaction with students and could
lead to © passive learning’. This however is con-
tradictory to the many beliefs in the potentials of
e-learning and that fact that e-learning is based
on constructivism and results in active learners.

5. IMPLICATIONS

Healthcare learners and teachers will need prep-
aration and support if they are to benefit from
e-learning. Successful adoption of e-learning
requires a shift in learning and teaching culture.
. Learners and educators will need to develop
new attitudes and skills to ensure they have
positive learning and teaching experiences. E-
learning initiatives that need to be looked into
include promoting e-learning through more
training, creating more public policies and in-
frastructure and perhaps having a one stop cen-
tre for e-learning. The issue of limited time,
problems with access and lack of technical
support should be addressed in all educational
institutions. All non-computer based materials
associated with academy instruction (books,
software and digital still and video cameras)
should be provided.Computers/laptops and in-
ternet facilities should be made accessible so
that tutors and students would have the equip-
ment and resources needed to apply and im-
plement the instructional ideas and methods.
The problem of language needs more atten-
tion even though nursing students are attending
English Language classes.Limitations of study
were the small sample size and the instructional
design which was for one topic only and not
the whole course. More research is needed to
determine the learning effectiveness of blend-
ed approach to learning versus the traditional
classroom.Because technology will continue to
advance, so must educational delivery systems.
With blended learning, the true and tried tradi-
tional teaching methods are combined with new
technology to create a teaching-learning struc-
ture that can propel learning to new heights.

from the
the Dbuffet?

So why take one item
menu when you can have
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ABSTRACT

Mobile technology has started to play many important roles in our lives. In education, mobile technol-
ogy could assist learning while students are on the move by using mobile devices such as personal digital
assistant (PDA), mobile phones or a laptop. We look at PDAS in this study. One of the problems faced
by small devices are the way to display information on a small screen size. A navigation technique is
implemented to display the content for learning programming in C++ on a PDA. A usability study is also
conducted on the prototype design using QUIS guidelines on 10 students. We discuss the results of the

usability study.

Keywords: Mobile technology, PDAs, usability, programming in C++

1. INTRODUCTION

Mastering C++ is not an easy task for many
students since C++ has been well known as a
tough subject that must be taken by computer
science students. The toughness of this sub-
ject has caused students not to be interested
in learning more about C++. That is the rea-
son why C++ records the highest failure rates
compared to other subjects taught in Faculty
of Information Technology and Quantita-
tive Sciences (FTMSK). Mobile technology
is not new in our daily lives, which includes
in the learning environment. Instead of read-
ing passive reference textbooks, students
can learn in an interactive way using Per-
sonal Digital Assistant (PDA) that is believed
to further enhance and motivate learning.
In order to motivate and assist students to
build a tough understanding on the most im-
portant concept in programming, a prototype
for mobile learning application is developed
and focused on designing interface for learn-
ing C++ on a PDA. A navigation technique
and other user interface aspects of the de-
velopment are also focused in the study. To
evaluate the usability of the prototype devel
oped, a Questionnaire for User Interaction
Satisfaction (QUIS) was used as a guideline.

1.1 Mobile Learning Concept

Mobile learning is a flexible transforma-
tion from traditional learning into different

learning situation using mobile device. Mo-
bile device is any computing device like PDA
that can be carried anytime, anywhere with
the ability to provide information and enable
users doing activities while on the move. Un-
like traditional classroom learning which is lo-
cated in fixed place with common resources, a
single teacher and agreed curriculum, mobile
learning have no specific time and place, but
totally depends on the flow of daily activities
(Sharples, Corlett & Westmancott, 2002). Mo-
bile learning complements the existing practice
inside the classroom with informal learning
situation outside the classroom. Mobile learn-
ing only functions as a supplementary for edu-
cation using new mobile technology and does
not replace formal education (Sharples, 2005).
Mobile technology can be used as a bridge
between this formal and informal learning en-
vironment. Mobile learning has a good poten-
tial as a new learning strategy in which people
can manage their own learning to enhance
their knowledge and skills (Sharples, 2000).

1.2 Possibilities of a PDA

PDA has been foreseen to become prominent
computing devices in the future by combining
easy carry-on feature of mobile phones with
the processing capacity of personal comput-
ers. Although the PDA is not intended to fully



replace conventional computers, it is able to run
most applications that are normally supported
on the desktop. To be competent with this new
learning approach, students need to integrate
this technology into their daily instructional
activities. According to research conducted at
Open University in United Kingdom, people
are interested on learning using PDA due to
its portability (Waycott & Kukulska-Hulme,
2002). PDA strongly supports distance educa-
tion by assisting students’ self-managed learn-
ing activities around other tasks. The capabil-
ity in assisting learning anytime and anywhere,
students are able to use their time effectively.
The PDA is very good in recording notes where
it is able to effectively summarize course ma-
terial and keep notes better organized. By
keeping handy course material, reading can
be done in various situations. The PDA is im-
portant in revision process where students can
grasp good understanding on what they learn
from reading. In addition, most PDA technolo-
gies today are equipped with browsing facil-
ity and Wireless Application Protocol (WAP)
service for Internet surfing, which are benefi-
cial for all users. Therefore, the PDA is very
good as a supporting tool for printed material.

1.3 Constraints of a PDA

There are also several limitations in which lim-
ited screen size has become a big constraint. In
a situation where font sizes are enlarged, the
amount of information that can be viewed on the
screen is reduced, while smaller font size causes
reading difficulties that result in slower reading
and less accuracy. Navigation is also difficult
especially when users need to move back and
forth the entire document. Text-input mecha-
nism on a PDA is equipped with a touch-sensi-
tive screen that enables direct manipulation on
the screen interface. Small on-screen keyboard
and writing on screen in a special handwriting
script which is then converted by handwriting
recognition system contribute in slower speed
and decrease accuracy, make it not so ben-
eficial for entering text (Waycott & Kukulska-
Hulme, 2002).A PDA as a learning aid is not
intended to replace desktop computers but it is
used in conjunction with other tools like desk-
top computers to enhance learning capability.

1.4 Navigation Technique

Navigation is a path taken to find certain infor-
mation on pages and get back whenever needed
(Kaikkonen & Roto, 2003). According to Chan
& Sharples (2002), navigation involves tapping
activity on an outer node that brings to an inner
node and consequently open the item associated
with it. Navigation that was based on point-and-
click interaction style finds intended location by
highlighting on words, maps and iconic buttons
(Dix, Finlay, Abowd & Beale, 2004). Naviga-
tion assisted by arrows was a good guidance for
users’ way finding and was easily used (Ekman
& Lankoski, 2002). Kaptelinin (1995) indicates
that the scroll bar navigation causes the slow-
est performance in navigating sites. Otherwise,
Overview-based navigation technique limits the
amount of scrolling by providing context infor-
mation that enables users to make decision on
which path to take (Jones, Buchanan & Thim-
bleby, 2002). Therefore, overview-based navi-
gation was more effective than using scroll bar
(Kaptelinin, 1995). Mackay (2003) emphasizes
that navigation technique involves data modifi-
cation technique and data overview technique.

2. THE PROTOTYPE DESIGN

The hierarchy diagram shown in figure 1 fol-
lows the rules of a navigation technique. The
hierarchy links screens or pages in logical
groupings. According to Dix et al. (2004),
deep hierarchies are difficult to navigate.
Therefore, this prototype structures broad top-
level categories in hierarchy while others are
in linear sequence. The linear part contains
next and previous links between items in the
same group. Figure | illustrates the hierarchi-
cal diagram for the prototype of learning C++.

3. USABILITY STUDY

The prototype is evaluated to measure how
well it meets user requirements and subjective
satisfaction. The usability testing or evalu-
ation can help to find hidden and overlooked
problems in the prototype design. Usabil-
ity testing requires users to test the prototype
and detect where they encounter difficulties
with the interface. For prototype of learn-
ing C++ on a PDA, the usability testing
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is organized to measure users’ impressions
about using this prototype in terms of the pre-
sentation styles. Most importantly, this testing
gives an accurate result on how well navigation
technique applied in displaying information on
a PDA affects user satisfaction.Ten students are
selected in this usability testing. All of them
are FTMSK students who have taken CSC 125
paper. During this testing, they are given a
set of questionnaires. Then, a short briefing is
given to ensure all of them get a clear message

and the same understanding. This is important
in order to get a valid result. After that, all of
them test the prototype prior to their feedback
in the questionnaires that has been given earlier.
The result of the usability testing is presented in
Table 1. Table 1 shows that most of the respon-
dents do not face much usability difficulties
while navigating the prototype. For backtrack-
ing facilities, only one respondent feels unsatis-
fied because she prefers Breadcrumb navigation.

/
[ Tuterial | — Shertcut |
C hapter 1 Chapter 2 Data Type | H Constant |
Tdentifier | —{ Dimision |
Arithm etic | H MModulus |
Com puter Fetting Programm ing
Program Started Elem ent Preprocessor
L ire ctive
Priority
ProgIam m mg Evaluation
Language
Program Recerred
Com pohent Woaords
First
Program
Tata Type | —_ Identifier | Statem ent | ATithm etic | [ String ]
Integer —| Constant Arithm etic
Walne Statem ent Operation
L{ VariabLe |
Floating Outpuat ATithm etic
Point Statem ent Expression Legend
Humber Lerell
Assiznm ent Lemell
Character S tatem ent Level 3
Value Level 4
Level 5
Level 6
\ Figure 1: Hierarchical Diagrams of the Prototype _J




Yo are here : Chapter
Back to Chapters

Introduction to Computer Program

What is ?

. & Computer Program
& Programming
o Programming Lanouage

Figure 2: Sample screen shows Introduction to Chapter 1

Vou are here : Arithmetic Prioritsy
Back to Arithmetic Expression

Operation  Priority Fraluation
Inside Cut
Left --= Right
Left --> Right

Figure 3: Sample Screen shows topic on Arithmetic Expression
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Table 1: Result of Usability Testing Based on QUIS

Ttems Number of Respondents
Bad 1 23] 4] 5| Good
Overall user reactions
Overall reactions to the system. Terrible 0 0 2 7 1 Wonderful
Frustrating 0 0 2 7 1 Satisfying
Difficult 0 0 1 6 3 | Easy
Screen
Characters on screen Hard to read 0 0 1 3 | Easy to read
Use of colors for highlighting Unhelpful 0 0 2 4 | Helpful
Amount of information displayed Inadequate 0 0 4 5 1 | Adequate
on screen
Arrangement of information Illogical 0 0 1 5 4 | Logical
Sequence of screens Confusing 0 0 0 7 3 | Clear
Back to previous screen Impossible 0 0 1 5 3 | Easy
Terminology
Use of work related terminology Inconsistent 0 | 0 | 2 | 5 | 3 | Consistent
Learning
Learning to operate the system Difficult 0 0 0 7 3 | Easy
Task can be performed in straight- | Never 0 0 2 7 1 | Always
forward manner
Number of steps per task Too many 0 0 1 8 1 | Just Right
Icons usage are meaningful Confusing 0 0 4 3 3 | Clear
Comment
Interesting style of learning | Disagree 0] 0| 2 | 3] 5 |Agree




that shows paths through prototype hierarchy.
However, Breadcrumb navigation backtracking
cannot be applied to this prototype due to lim-
ited screen space. Most users claim that this
prototype provides clear sequence of screens,
easy backtracking, enables task to be performed
in straight forward manner and provides suit-
able number of steps per task. This finding
is believed to be resulted from the navigation
technique applied. The presentation styles
evaluated in this usability testing are studied
previously in literature and produce a positive
result. From Table 1, it can be concluded that
respondents are satisfied with the legibility
of characters on screen, the use of colors for
highlighting, the amount and arrangement of
information, the use of work related terminol-
ogy and the easiness to operate the prototype.
Nobody feels unsatisfied with the items tested
while only a small number stands on moderate
level. A casual discussion with some of the re-
spondents indicates that they feel easy to operate
by following links in hierarchical structure with-
out getting lost. When navigating through this
prototype, they can determine their current loca-
tion, find way forward and backward, and easy
to predict where the focus will move next. The
information contained also can be easily under-
stood. Eight out of ten respondents claim that the

prototype provides interesting style of learning.

4. CONCLUSION

From literature and this study, it is found that
there are three factors that need to be consid-
ered when designing interfaces on a PDA;

i)Reduce scrolling to prevent to be lost in
hyperspace situation

ii)Avoid text entry due to slower text input
mechanism and

iii)Avoid excessive information.

Navigation techniques, which employ hierar-
chical structure, provide solution for scrolling.
Additionally, navigation technique that is based
on point-and-click interaction on links provides
alternative for text entry interaction on a PDA.

Generally, it is concluded that the navigation
technique and presentation style applied in
this prototype help to boost user satisfaction.
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ABSTRACT

In this recent day, information technology becomes prominent to support teaching and learning ac-
tivities. E-learning also known as online learning was one of information technology (IT) tools in-
troduced at College of Science and Technology (CST), University Technology Malaysia (UTM) City
Campus Kuala Lumpur since 2001. It represents an innovative shift in the field of learning, provid-
ing rapid access to specific knowledge and information, and offers online instruction that can be de-
livered anytime and anywhere through a wide range of electronic learning solutions such as Web-
based courseware and online discussion groups. It can be viewed as making learning materials such
as presentation slides available on the web. The aim of e-learning, as any other learning approach is
to achieve the learning objectives. Until today students in CST used the e-learning technology only
for accessing the syllabus and course content, submitting assignments and taking class quizzes. Mean-
while, most of CST instructors had been given several e-learning courses and workshops by Centre
of Teaching and Learning (CTL) in University Technology Malaysia regarding course content devel-
opment. In this connection, the instructor plays a central role in the effectiveness and success of e-
learning based courses. This paper will focus on issues relating to the e-learning critical success fac-
tors (CSFs) from student perspectives. In this study two main issues related to the e-learning CSFs
within a university environment addresses include instructor characteristics and student characteristics.

Keywords: e-learning, critical  success

1. INTRODUCTION

The rapid growth in the use of the internet has
led to a new dimension in interactive and col-
laborative learning anytime and anyplace dy-
namically. Electronic learning or e-learning
introduced since 1990s had improved teaching
and learning styles, and qualities. There are
many definitions given to e-learning, but here
we define e-learning as any learning that is
done using an internet or intranet connec-
tion. This e-learning represents an innovative
shift in the field of learning, providing rapid
access to specific knowledge and informa-
tion, and offers online instruction that can
be delivered anytime and anywhere through
a wide range of electronic learning solutions
such as a web-based courseware and online
discussion groups. It can be viewed as making
learning materials such as presentation slides
available on the web. Nowadays e-learning

factors,

College of Science and Technology

has become an accepted educational paradigm
across universities worldwide (OECD 2005)
E-learning also known as online learning was
one of ICT tools introduced at College of Sci-
ence and Technology (CST), UTM since 2001.

+ Constructing
+ Collaborating
* Creating
 Sharing

With regard to this learning environment and
activities in the system, the universities can
provide students with not only good under-
standing and create new ideas, but also can
share the idea and work in team.In order to
achieve the above objectives, the universi-
ties have been making heavy investment in
the implementation of e-learning programs.
Despite the many uncertainties occurred
throughout the process, part of the teaching
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and learning processes are moving towards the
internet usage. These uncertainties bring about
difficulties for academic administrators, who
face the challenge of keeping the focus on es-
sential and relevant aspects that will assure pro-
grams success. Accordingly, full understanding
of the factors contributing to effectiveness of
e-learning system is needed to help universi-
ties funding to effective factors and eliminate
non-effective factors. Therefore, the objective
of this study is to determine the critical success
factors acceptance of e-learning by students.

2. CRITICAL SUCCESS FACTORS

Critical success factors (CSFs) are viewed as
those activities and constituents that must be
addressed in order to ensure its successful ac-
complishment. The term CSFs can be viewed
as those things that must be done if an orga-
nization is to be successful, and CSFs should
be few in number, measurable and controllable.
E-learning CSFs included intellectual property,
suitability of the course for e-learning environ-
ment, building the e-learning course, e-learning
course content, e-learning course maintenance,
e-learning platform, measuring the success
of an e-learning course, evaluating the learn-
ing and the students’ performance, technol-
ogy, instructor, and previous use of technology.
According to Selim (2005), e-learning CSFs
within a university environment can be grouped
into four categories such as instructor, student,
information technology and university support.
Instructor plays a central role in the effectiveness
and success of e-learning based courses. The ef-
fectiveness of e-learning can be determines by
the instructional implementation of the informa-
tion technology (IT). Instructors should adopt
interactive teaching style, encourage student-
student interaction, and have good control over
IT. University students need to have time man-
agement, discipline, and computer skill in order
to be a successful in the e-learning era. Student
prior IT experience such as having a computer
at home and attitude towards e-learning is criti-
cal to e-learning success. E-learning integration
into university courses is one of components of
the IT explosion. The efficient and effective use
of IT in delivering e-learning based components
of'a course is of critical important to the success
and student acceptance of e-learning. There
fore, the university IT infrastructure should

be rich, reliable and capable of providing the
courses with the necessary tools to make the
delivery process are smooth as possible. The
IT tools included network bandwidth, network
security, network accessibility, audio and video
plug-ins, video conferencing, user interface etc.

3. METHOD

Courses selected for the study were e-learning
and all of them are computer desktop-based
courses. E-learning tools used are electronic
student-student and student-instructor commu-
nication. Data were collected through anony-
mous survey instrument administered to 1500
diploma students during the 2006/2007 ses-
sion. The survey instructed students to provide
honest feedback about their experiences with
the e-learning approach. The survey targeted
first year, second year and third year students
at the College of Science and Technology and
822 responses were achieved, giving a 54.8%
response rate. A survey instrument consisted
of 3 sections, one for each e-learning CSF
category (including the instructor characteris-
tics and student characteristics sections) and
the demographic characteristics section. The
instructor characteristics section comprised
13 items that evaluate the characteristics of
the instructor (that is, to represent instructor’s
attitude towards the technology, teaching
style, and control of the e-learning technol-
ogy). These 13 items were adopted from Vol-
ey and Lord (2000), and Soong et al. (2001).
Meanwhile, the student characteristics were as-
sessed by 22 items adopted from Soong et al.
(2001) and Selim (2005), and items 8 through
to 22 were excluded from further study and will
be used in a follow-up article. Therefore, only
seven items were considered in the study. The
first two items measured the student motiva-
tion to use e-learning, and another five items
measured the student computing competency.
All items used a five-point Lickert scale of
responses: 1-Strongly Agree, 2-Agree, 3-Neu-
tral, 4-Disagree, and 5-Strongly Disagree.

4. RESULT AND ANALYSIS

The profile of respondents is depicted in
Table 1. Respondents were majority male
(58.8%)4 compared to female (41.2%). By
age, respondents were grouped into 17 to 19



(51.9%), 20 to 22 (46.9%), 23 to 25 (1.1%)
and 26 to 28 (0.1%). Meanwhile for student
level from first year student level is repre
sented by 33.3%, second year student lev-
el is represented by 54.3%, and third year
student level is represented by 12.4%.
The reliability analysis was conducted in or-
der to ensure the internal validity and consis-
tency of the items or indicators used for each
variable. Table 2 shows the Cronbach alpha
values for the two e-learning CSFs. The sug-
gested accepted values for Cronbach al-
pha from 0.6 to 0.7 were deemed the lower
limit of acceptability. An alpha of more than

0.7 would indicate that the items are homoge-
neous and measuring the same constant (Hair
et al., 1998) and all factors in Table 2 exhibit a
high degree of internal consistency as the alpha
values are more than 0.70.The results of the in-
structordescriptiveanalysisareasthefollowing:

* Instructors should be able to handle the
e-learning technology such as e-mail and
e-forum effectively.

* Instructors should have positive attitude
towards interactive learning and teaching
via e-learning technology.

Tablel: Respondents Profile

Item Frequency (n) | Percentage (%)
Gender Male 483 58.8
Female 339 41.2
Age (years) 17 to 19 427 51.9
20 to 22 386 46.9
23to0 25 8 1.1
26 to 28 1 0.1
Year (Student level) First year 274 33.3
Second year 446 543
Third year 102 12.4
Table2: Reliability Analysis
Critical Success Factor (CSF) Cronbach Alpha
INST (Instructor characteristics) 0.912
STUD (Student characteristics) 0.936
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Based on descriptive analysis, mean and stan-
dard deviation were calculated as stated in
Table 3 and Table 4. Table 3 and table 4 pres-
ent the measures of students’ perspectives
of the e-learning acceptance. Respondents
have a positive opinion towards e-learning
usage when the mean values for the mea-
sures show more than average and above.
Further, the standard deviation (SD) for all

success factor to the success of e-learn-
ing. measures showed less than 1, indi-
cated that there was less variation among
respondents’ opinion to each measure.

* Instructors should be able to encourage
and motivate students to use e-learning.
In other words, instructors should depend
on e-learning tools such as online quiz or

Table 3: Descriptive Analysis — Instructor Characteristics

Survey Question Mean SD

The instructor handles the e-learning wnits effectively. 2.55 0.92
(control of the e-learning technology)

The instructor explains how to use the e-learning components. 2.64 0.95
(control of the e-learnuing technology)

I feel the instructor is keen that we use the e-learning based units. 2.59 0.87
(attitude towards the e-learning techinology)

The 1nstructor encourages and motivates me to use e-learning. 2.56 0.90
(teacling style)

The instructor is active in teaching me the course subjects via e-learning. 2.65 0.93
(teaching style)

Survey Question Mean SD

The e-learning encourages me to participate more actively in 2.50 0.86
the digcussion than the traditional methods.

(student motivation to use the e-learning techinology)

I am not mtimidated by uvsing the e-learning based courses. 2.01 0.81
(stiedent computing competency)

In this study, the student as a factor contribut-
ing to the success of e-learning at the tertiary
education was categorized into two factors cap-
turing the students’ perspectives of student mo-
tivation to use the e-learning technology and the
student competency. The results of student de-
scriptive analysis can be summarized as below:

* Most of the student responses were posi
tive indicating a satisfaction with e-learn
ing tool such as e-forum or e-discussion.

* Most of the students had exposed to com
puting skills and e-learning experiences.

The descriptive analysis results and the stu-
dents’ perspective about the CSFs indicated
the most critical factor to the success of e-
learning courses was the instructor character-
istics. Meanwhile, the student characteristics
factor was perceived as the moderate critical

exam, and attract the students to depend
on the tools provided in the course.

5. CONCLUSIONS

E-learning has been adopted by many universi-
ties. This paper specified two e-learning critical
success factor categories that can help universi-
ties to efficiently and effectively adopt e-learn-
ing technologies. The specified e-learning CSF
categories were based on students perceptions
and included instructor characteristics (attitude
towards interactive learning and teaching via e-
learning technology and teaching style), and stu-
dent characteristics (motivation to use e-learn-
ing and student computer competency).This
study indicated that the instructor characteris-
tics factor is the most critical factor in e-learn-
ing followed by the student characteristics fac-
tor, that is, the instructor is the key to successful



e-learning courses in the higher education in-
stitutions. Therefore, instructors should have
adequate computing skill, and training must
be provided in the technical aspects of the e-
learning technology and in how to use these
tools pedagogically. Likewise students’ com-
puting literacy also needs to be enhanced.
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